

















ILLINOIS GEAR & MACHINE COMPANY 






Drity 


formance 


Back of every ILLINOIS gear is a 
tradition of dependability and 
superiority . . . a tradition that has 
become the priceless ingredient in the 
minds of men who specify, 

buy and use gears. 


Wherever gears are used .. . the name 
ILLINOIS GEAR has become 
symbolic of a reputation...a 
matchless reputation that is known 
throughout industry and 
demonstrated by performance in 

all parts of the world. 


If you are not now using or 
specifying ILLINOIS GEARS we 
invite you to profit from this 
background of quality and 
performance that has established a 
new concept in gear making. 
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Maureyorives 


deliver more “‘giddap’’ per horse 


You put more productive “giddap” into any machine when you 
install a Maurey V-Drive or a Maurey Roller Chain Drive. 
Maurey Drives deliver the full horsepower from the motor to the 
machine. It’s a double advantage, to have Maurey drive engineer- 
ing and the complete Maurey line at your disposal as you plan. 
For here, in one place, is the answer to the whole drive problem 
.. . engineering, the right pulleys, the right V-Belts, the right 
sprockets and the right roller chains. So . . . whether you are 
designing a new drive, or improving an old drive, get the solid 
help Maurey can give you. It’s the sure way to end up with the 
one drive that is right for the job to be done. 


Call your local Maurey Distributor, or 

write direct for any of these catalogs 

FHP V-Drive Catalog F-10... V-Belt Catalog No. 55... Multiple V-Drive 
Catalog No. MVD-58 . . . V-Drive Engineering Manual . . . Maureymatic 
Variable Speed Transmission Catalog No. MM-58 . . . Roller Chain Drive 
Catalog D-58 . . . Conveyor Pulley Catalog No. CV-1... 


Maurey tHE comPcerte, 
ENGINEERED DRIVE LINE 
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Hi-Q FHP V-Pulleys 


FUL-GRIP Q-D Sheaves 


Mor-Grip Green Seal V-Belts 
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Maureymatic _— 


Variable Speed Transmissions 


Sprockets 


Roller Chains 


Conveyor Pulleys 


And a complete line of 
Drive Accessories 


mare <@ MANUFACTURING CORPORATION 
e 2907-23 S. WABASH AVENUE, CHICAGO 16, ILLINOIS 


For more information, circle No. 67 on the Reader Service Card 
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“The Clutch of Robust Refinement” 


Since the turn of the century Conway progress has kept pace with 
or ahead of progress in industry . . . often forseeing problems and 
providing practical solutions to insure 
ECONOMICAL TRANSMISSION OF POWER 
This policy is inherent in the Conway ideal of service in design, 
engineering and skilled craftsmanship. 
Write us for help on power transmission information. 
THE CONWAY CLUTCH COMPANY 

2754 Colerain Avenue Cincinnati 25, Ohio 


The World’s Most Respected Name in Industrial Clutches 
for more than a half-century. 











For more information, circle No. 28 on the Reader Service Card 
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Now from 
Goodyear — 


LESS SPACE! You can com- 
bine small pulleys, short 
centers and narrow belts 


— the positive answer to the need ‘of nigh ‘capacity = rea 
for a quality tooth-meshed belt | 


Here is Goodyear quality in a t mi Be 

sion belt that opens the door to Ty 3 — 

tant advances in the design of macl 

and appliances. LESS M At NTEN . NCE : 


For the Goodyear Positive Drive Belt 
was developed with the designer in mind 
—after careful study of his needs by the 
G.T.M.— Goodyear Technical Man. It 
makes possible important economies in 
weight, space and construction—on drives 
up to 600 h.p. and speeds to 16,000 f.p.m. 
And, most important, it’s completely 
reliable—built to the notably higher sees’ weteet ta eareel 


standards of Goodyear quality. speed ranges, noise level 
is relatively low—no chat- 


Why not, then, ask the G.T.M. to drop ter or vibration, either. 
by and give you complete specs on 

Goodyear Positive Drive Belts. He’ll be 

glad to work with you in determining 

your best use of standard belts—or 

special sizes built to your requirements. 

Just contact him through your Goodyear 

Distributor —or by writing Goodyear, 

Industrial Products Division, Lincoln 2, 

Nebraska, or Akron 16, Ohio. 


Goodyear Positive Drive Belts are manufactured under license 
and according to U.S. Patents 2,507,852 and 2,397,312. 

















POSITIVE DRIVE BELTS BY 


GOODFZYEAR 


THE GREATEST NAME IN RUBBER 


For more information, circle No. 46 on the Reader Service Card 
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COVER 

shows the wide scope of 
our magazine as it covers 
its specific field: Power 
Transmission Design. 


FACTS 

and figures on products 
and literature of interest 
to designers, engineers, 
and other power transmis- 
sion design people can be 
had by circling the right 
numbers on the reader 
service cards found 
opposite page 84 


POWER 
TRANSMISSION 
12) Jj lel | 


READERS’ GUIDE 


January 1959, volume 1 number 1 


FEATURE SECTION 
25 ADJUSTABLE PITCH-SHEAVES by Albert Rockwood 


Driving torque is divided evenly by sheaves with adjustable-pitch characteristics. Hydraulic 
servos help in accomplishing this. 

28 REPETITIVE SHOCK: HOW TO COPE WITH IT by William A. Williams 
Two methods of dealing with repetitive shock are pointed out. The “take it” method in- 
volves the use of safety factors. 

30 REDUCE NOISE WITH DOUBLE HELICAL GEARS by C. J. Schorsch 
Using helical gears to obtain quiet operation is described in detail. One thing pointed out 
is the important fact to all engineers that double helix eliminates side thrust. 

32 HOW TO COMPUTE MOTOR SIZE AND SPEED py R. R. Selleck 
A method of computing motor duty cycles in simple applications, and doing it without hav- 
ing to consult an electrical engineer. 

34 POWER DRIVES IN TIGHT SPACES py A. L. Barrett 


Solving power drive problems when space is limited and movement is confined, is shown. 
Using a roller chain to replace an axle is part of the answer. 


IDEAS FOR DESIGNERS 
39 SECONDARY BELT ELIMINATES AUXILIARY MOTOR 


Synchronization of speed was impossible until the designer hit on the idea of using a sec- 
ondary belt and a common power-source. 
40 VARIABLE-VARIABLE DRIVE PROVIDES SECONDARY SYNCHRONIZATION 
Keeping all secondary part-speeds in the same ratio is possible while permitting speed ad- 
justment through four secondary variable speed drives. 
42 UNITIZED DRIVE ELIMINATES DOWNTIME 
Complete revision of a power transmission system came about by applying the idea of 
driving blooming mill rollers singly and eliminating a former line shaft. 
46 DOUBLE-ENDED MOTOR CUTS IN AFTER WORK CYCLE 
Read how a motor becomes a shaft when not in use, cutting in at the end of a work cycle 
on an aircraft engine dynamometer. 
46 CHAIN-DRIVEN CONVEYORS ELIMINATE FIELD LABOR 
Here is an idea that produced a one-man crop-picker. Main application was the use of 
chain drives to operate a variety of accessories. 
47 HYDRAULIC MOTOR KEEPS FABRIC TENSION CONSTANT 
How may a hydraulic motor stand guard, keeping tension constant under altering condi- 
tions? This idea gives the facts, figures, and technical details. 
48 ENCLOSED GEARING STOPS ABRASIVE WEAR 
What can a production supervisor do when the air in his plant contains abrasive grit that 
chews at gears and pinions? The engineer came up with an idea-answer. 
STAINLESS BEARING PERMITS ROTATION AT 1400°F 


High-acid, high-heat conditions call for new developments in bearings for smooth action. 
Engineers came up with this idea. 


HYDRAULIC MOTOR GIVES INFINITELY VARIABLE SPEED CONTROL 


When it is necessary to give a machine-operator complete control over the speed of his 
machine, it’s a good idea to use a hydraulic component. 


BELT DRIVE CUTS UPKEEP 95% 


What is the answer when maintenance costs mount? This idea, using a belt drive in place 
of shafts and right-angle gears brought costs down. 


BEARING SECTION 
63 OIL VS. GREASE by W. J. Schimbke 


If you are a user of anti-friction bearings, you know this is a much discussed question. Here 
are the pros and cons re-presented from a new point of view. 


66 UNBALANCED THRUST LOADS by Norman M. Wickstrand 
Can you use three ways to calculate effective loads on any kind of thrust bearings? 
they are, written down in a compact article by an expert in the field. 


DEPARTMENTS 


NEWS 

MEN 
*NEW PRODUCTS 
REFERENCE FILE 
*LITERATURE 


Here 


ABSTRACT . 16 
BOOKS . ae 
PATENTS 80 
MEETINGS .. 84 
ADVERTISERS’ G PRODUCTS INDICES . . 88 
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DURKEE 
ATWOOD | 
V-BELTS J 





make sure 


of accurate 


Shaft installations! 


7. 


TEEL SPLIT-TAFZz=RED 


BUSHENCS wo WELD-ON HUBS 


GRIP-MASTER HUBS AND BUSHINGS 
are easy to use. Just weld the hub to 
your product and insert the bushing for 
shaft mounting. Bushing design pro- 
vides for positive grip on undersized 
shaft. Interchangeable bushings will ac- 
commodate shaft diameters in sizes 
from %” to 4” in increments of co”. 


SPROCKETS « PULLEYS » SHEAVES + GEARS * COUPLINGS « MANY OTHER APPLICATIONS | 


SEND FOR 


your free copy of Bulletin 201 .. . giving 
engineering data, stock sizes and prices. 


WHEEL COMPANY 
1352 Altgeld Street * Chicago 14, Illinois 


ROLLER CHAIN DRIVES SINCE 1893 
Representatives and Distributors in All Principal Cities 


For more information, circle No. 16 on the Reader Service Card 
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Today, that’s a better question than ever. The current completion of 65% additional square 
feet of production capacity further improves our position to serve as your gear department. 
Many of our best customers use us in this manner with all of our facilities geared 
to their gear needs. Would you like to learn how successful these associations have been, 


and what a similar service might mean in terms of reduced costs and better gears? 


If so, write. The man who responds to your inquiry will be a gear engineer. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


@ GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
R 
GEAR-MAKERS TO LEADING MANUFACTURERS 


For more information, circle No. 31 on the Reader Service Card 





Anouncin 


NEW HIGH CAPACITY! 


NEW 


SMALL SIZE! 


MANY NEW SAVINGS! 


Dyna-V is entirely new. In every detail, Dyna-V 
has been engineered to take advantage of today’s 
great improvements in belt materials and metal 
alloys—resulting in V-belt drives that are sen- 
sationally compact. 

Dyna-V is capable of handling up to three times 
as much horsepower in a given space. Dyna-V 
opens vast new possibilities for better, more eco- 
nomical machine design. And, in most instances 
Dyna-V costs less! 

An entirely new high in strength and horse- 
power capability is packed into Dyna-V Belts. 
Cross section dimensions are substantially re- 
duced—top width is much narrower. Dyna-V 
Sheaves are designed for these belts. Narrower 
grooves reduce face width—and weight. Costs are 
lowered. Smaller diameter sheaves and shorter 
center distances multiply savings. 

Increased sheave strength for increased capacity 
is obtained through changes in design that utilize 
the full benefit of modern improvements in alloy 
metals. Dodge is noted for the superiority of its 
semisteel castings, to which now have been added 
ductile iron castings produced with the most mod- 
ern electric furnace facilities. 

Dyna-V Sheaves are equipped with Taper-Lock 
Bushings. The superiority of this mounting, pat- 
ented by Dodge, is widely recognized. Taper- 


“9 


Lock’s holding power is terriffic, yet it is “‘easy 
on, easy off.” And Taper-Lock Bushings provide 
the additional advantage of interchangeability. 

The benefits of Dyna-V go beyond compactness 
and initial low cost. Smaller sheaves reduce shaft 
overhang—increase bearing life. The dimensional 
stability of Dyna-V Belts (which are heat resistant, 
oil resistant, static conducting) solves the problem 
of belt matching. Every belt carries its full share 
of the load. The crowned top of Dyna-V Belts is a 
new concept in belt design. Combined with proved 
concave sidewall construction, it insures perfectly 
even load distribution between belt and sheave. 

A complete bulletin on Dyna-V, including drive 
selection tables, will soon be ready. If you want 
one of the first copies, write us at once. Or see your 
local Dodge Distributor. 


DODGE MANUFACTURING CORPORATION 
8200 Union Street, Mishawaka, Indiana 
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Dyna-V Drives for capacities up to 50 
horsepower are now available from stock, 
using the new belt cross section, “3V,” and 
Dyna-V Taper-Lock Sheaves to match. 
Dyna-V Drives for capacities up to 200 
horsepower, using “SV” belts and sheaves 
will be available from stock in March. 
Larger sizes up to 1500 hp, with “8V” belts 
and sheaves, can be furnished on order. 


COMPARISON, ILLUSTRATED ABOVE — 3 HP, 1750 RPM, 2.41 TO 1 RATIO 


BELTS SHEAVES CENTER WEIGHT CcOsT 


DIS- HP 
0.0. 0.0. TANCE (LBS.) Per hp | Per Drive 











Number Size Driver Driven 





CONVENTIONAL 
TAPER-LOCK DRIVE 


DYNA-V 
TAPER-LOCK DRIVE 


A42S 415” | 693" 12,3” ’ 24.7 $5.91 | $27.38 





3V400 | 3.35” | 8.00” 10.8” t , $4.50 | $22.50 





% SAVING 


avings vary will 
r 


19% 10% 12% 23.8% | 17.8% 









































CALL THE TRANSMISSIONEER — your local Dodge Distributor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look in the white pages of your telephone directory for “‘Dodge Transmissioneer.” 


For more information, circle No. 24 on the Reader Service Card 
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SIXTEEN BEARINGS have been drape-formed, using the bearings them- 
selves as molds. 


Transparent packaging for bearings 


WASHINGTON, D. C.—The De- 
partment of Navy, Bureau of 
Ships has unveiled a new wrap- 
ping technique for anti-friction 
bearings. 

The materials used are cellu- 
lose acetate and cellulose acetate 
butyrate, because of their ex- 
treme compatibility with pre- 
servative oils and good storage 
qualities. Tests aboard two ships 
over two and half years have 
shown no bad effects. A preserv- 
ative oil in accordance with Mil- 
L-7870 is contained inside the 
wrap with the bearing. 

It was stated that the need for 
transparent wraps came about as 
a result of excessive handling 
for either inspection or identi- 
fication. Transparent packaging 
permits identifying the bearing 


10 


is relatively imexpensive and 
easily handled during high pro- 
duction operations. This con- 
trasts the initial high cost of 
equipment. 


During wrapping, the plastic 
material is draped over the bear- 
ing to afford a skin-tight pack. 
After the first draw, the ma- 
terial is trimmed so that only 
half a cup remains, the assembly 
inverted, preservative added and 
a second drape applied. This, 
in effect affords two-cup protec- 
tion. Sealing is accomplished by 
dipping the ends in a solution of 
cellulose acetate and quick-dry- 
ing solvent. The bearing can be 
placed in standard cartons. 


The label is made by typing 
the identifying information on 
albene tracing paper and photo- 
graphing it. It is pasted on like 
a postage stamp with an acetone 
solution. The label goes between 
the two wrapping layers. 


Larger bearings are draped 
through the inner diameter so 
that the pack resembles a dough- 
nut. Thas saves on preservative. 

The cost of the transparent 
pack should compete favorably 
with the cost of other, current 
packaging methods approved un- 
der military specification, MIL- 
P-197. Estimates of the cost of 
this pack are about 30 to 40 cents 
for each bearing. 


Broken down, this reveals 20 
to 25 cents for the plastic and 10 
to 15 cents for the protective car- 

The Bureau of ships is prepar- ton. When the multiple pack 
ing Mil-T-2184 to outline this is used with smaller bearings, 
specification. It has not yet been the cost is close to 15 cents per 
evolved on current procurement bearing . . . about 8 cents for 
contracts. The identifying label plastic, 5 cents for the carton. 


without unwrapping. 


AGMA meets with NLGI at fall meeting 


CHICAGO, ILL.—The American Gear Manufacturers Association 
held its semi-annual meeting here during the week of Oct. 27 in 
joint conference with the National Lubricating Grease Institute. 
Committee meetings and presentation of technical papers high- 
lighted the work scene. 

A very interesting paper was presented to AGMA by G. W. 
Michalec, General Precision Laboratories, Inc. An abstract of his 
paper appears in this issue, starting on page 76. 


At a general luncheon meet- 
ing, John A. Bradner, President, 
The Lees-Bradner Co., presented 


Search for Silence. This paper 
covered the history of gearing 


continued on page 83 
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DIAMOND Ge=7=7} 


in the development of Roller Chain 


FIRST TO PRE-LOAD 
PRODUCTION ROLLER CHAIN 


Pre-loading seats 
pins, bushings and 
linkplates; takes out 
initial stretch. 


FIRST TO STUDY FATIGUE 


First to make design 
changes in roller chain 
parts for improved 
fatigue resistance. 


FIRST TO BALL DRIFT 


Pitch holes in 
DIAMOND chain 
sideplates are ball 
drifted for greater 
fatigue resistance— 
(DIAMOND patent). 


FIRST TO EMPLOY 
SEAM RELIEF BUSHINGS 


Seam relief bushings in 
roller chain reduce run-in 
time and provide better 
lubrication—(DIAMOND 


on reservorn ginal patent). 


FIRST TO PROPERLY 
PLACE BUSHINGS 


Bushing seams on 
DIAMOND roller chain 
are always placed away 
from load-bearing area 
for improved resistance 
to wear and fatigue. 


FIRST TO SHOT PEEN 


€> D1AMOND Roller Chains are the Ne a | 
product of more than sixty-eight years of aw VA Susie, tuipintcs 
specialization in the manufacture of high e@@ and pins ... are shot 
endurance roller chain. Some of the quality ZA peened for greater 

8 fatigue resistance. 
features developed and pioneered by 
DIAMOND are considered ‘“‘extra’”’ or “‘pre- 
mium”’ features in other chains. These are 
standard in D1amMonpD Roller Chains . 
and have been for years. DIAMOND will 
continue to improve the capabilities of its 
product, assuring you always of a thor- 
oughly dependable chain with superior 
operating characteristics. 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


Dept. 718, 402 Kentucky Avenue, Indianapolis 7, Indiana 


Look for the <> on the Links Offices and Distributors in- All Principal Cities 
D1AMOND Distributors have all types and sizes of 
Roller Chain in stock, ready for instant delivery. 
Look under “‘Chains, Roller” in the Yellow Pages 
of your Telephone Directory . . . or write to factory 
for catalog and name of your nearest distributor. 


% ROLLER 
fa%@ CHAINS 


—, 
— 
_ 
= 
— 
=, 
Cay 
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IMMEDIATE 
DELIVERY! 


ON ¥%” AND 2” O.D. 


Non-Magnetic 
18-8 TYPE 303 STAINLESS 


UNIVERSAL JOINTS 


Manufacturers of electronic 
equipment have come to de- 
pend on Curtis for precision- 
made non-magnetic universal 
joints of 18-8 Type 303 stainless 
steel, in the sizes most fre- 
quently used in the industry. 
Other sizes are also readily avail- 
able; also bronze joints. 

Curtis joints benefit by a 
rigid insistence on uncom- 
promising inspection and qual- 
ity control at every stage of 
manufacture, insuring mini- 
mum backlash. 

Curtis torque and load rat- 
ings are entirely dependable, 
since they are based on con- 
tinuous testing under actual 
operating conditions. 

Not sold through distribu- 
tors. It wil! be to your ad- 
vantage to write or phone 
(REpublic 7-0281) for free 
engineering data and price list. 


TRADE 


CURTIS € 


UNIVERSAL JOINT CO., INC. 
22 Birnie Avenue, Springfield, Mass. 


As near fo you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


Circle No. 22 on Reader Service Card 
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NEWS continued 


T. B. Wood’s Opens 

New Warehouse 

CHICAGO, ILL. — Increasing 
business in the Chicago trade 
area, was the reason for T. B. 
Wood’s Sons Co., Chambersburg, 
Pa., manufacturer of power 
transmission machinery, is open- 
ing a branch warehouse at 
1500 South Western Ave., Chi- 
cago, as headquarters for Rich- 
ard J. Ward, district manager. 
Alfred J. Littlefield will be in 
charge of the warehouse. 

The new Chicago warehouse 
will serve customers throughout 
the midwestern and north cen- 
tral states. 


Dayton Rubber to Build New Plant 
SPRINGFIELD, MO.—Construc- 
tion of a $1,600,000 rubber fac- 
tory is announced by Dayton 
Rubber Co., Dayton, Ohio. The 
new plant will be used primarily 
for manufacture of mechanical 
goods. 


New Materials for 

Nuclear Power Plants 

ANN ARBOR, MICH.—Ameri- 
can Metal Products Co. has an- 
nounced the formation of the 
Engineering Science Div. for re- 
search, developing and produc- 
ing new materials for nuclear 
power plants. 

Under the direction of Dr. H. 
A. Ohlgren, the division will ex- 
pend its major efforts on high 
temperature materials. Its lab- 
oratory is located at 1355 No. 
Main St., in Ann Arbor. 


Cullman Opens 

Manhattan Warehouse 

NEW YORK, N. Y.— Cullman 
Wheel Co. announces opening of 
a new warehouse at 239 W. 18 
St. for stocking roller chain and 
sprockets, especially off-the- 
shelf items. “800 different items 
will be handled for instant de- 
livery”, cites Norman Wienke, 
President. The firm’s home of- 
fice is 1344 Altgeld St., Chicago. 


Power Shift Transmission 
Increases Truck Efficiency 
DANVILLE, ILL.—A new two 
speed, hydraulically-shifted 
transmission with a _ constant- 
mesh design and integral torque 


converter improves a new lift 
truck efficiency. Two speeds for- 
ward and two reverse are selec- 
ted by the operator with levers. 
All components are housed as a 
unit and mounted to the engine 
as an integral part of the power 
train. 

The torque converter automat- 
ically adjusts power output for 
load and road conditions within 
each range. The engine always 
runs at most efficient speed. No 
braking, load or drive reactions 
are carried by the transmission. 
Manufactured by Hyster Co. 


Aeroquip Adds 
Power Transmission Dept. 


WEST LOS ANGELES, CALIF. 
—Marman Div., Aeroquip Corp., 
has announced the opening of a 
new power transmission depart- 
ment. All standard sizes of roller 
chain, cable chain and double- 
pitch chain are being stocked. A 
new roller chain catalog is avail- 
able by writing the 11214 Expo- 
sition Blvd. address. 


Shafer Switches To Green 
On All Products 


CHICAGO ILL.—Taking notice 
of the use of finishes as a sales- 
aid in marketing, product-finish- 
ing people of a leading, self- 
aligning bearing firm gave their 
company’s products a new look. 

Shafer Bearing Division of 
Chain Belt Company, located at 
Downers Grove, Illinois, has an- 
nounced that all Shafer Bearing 
products, which have been paint- 
ed gray as standard, are being 
finished in Chain Belt forest 
green. 

The new color will give the 
firm’s products an outstanding 
appearance. Customers who 
have been used to the former, 
standard gray color, will be es- 
pecially likely to notice the new 
finish on the outside of these 
self-aligning bearings which are 
used in many industries. 

There will be no change in the 
product design, packaging or 
pricing. 

Shafer Bearing is a leading 
manufacturer of  self-aligning 
roller bearings for industrial 
and aircraft use. 
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NOW 
17 Models 


for 
Right Angle 
Power Transfer 





Simplify your right angle power transmission 
problems by using a Crown Packaged Unit. There’s 
a stock unit among Crown’s new line which will fit 
practically any application. Designed for rugged 
industrial use, these compact units are completely 
enclosed, and will provide years of reliable service. 

By using a Crown “package” you eliminate much 
detailed design work, enabling you to devote more 
effort to your overall design problem. They’re the 
ideal solution to all types of right angle power 
transfer, and are especially adaptable to confined 
areas. 


Check your leading power transmission distributor or write direct 


CROWN GEAR 


a subsidiary of Harrington & Richardson, Inc. 
320 PARK AVENUE, WORCESTER 10, MASS. 








No other unit has ail these 
engineered features: 
® Light, compact, completely enclosed 356 Alu- 


minum alloy housing—designed for maximum 
strength and heat dissipation. 


® Non-magnetic, Stainless Steel Shofts. 


Double Sealed, hardened and ground ball 
bearings at all Shaft extensions. 

Double Shielded, Hardened and Ground Ball 
Bearings. 

Hardened Steel, Spiral Gears provide smoother, 
quieter operation and higher load capacities. 


Choice of Four and Five Mounting Positions to 
permit neat, compact installation to wide variety 
of applications. 


Choice of Two and Three Shaft Extensions. 
Ratings from % through 2 H.P. 

1:1 or 2:1 Ratio optional in all sizes. 
Provision for quick, easy lubrication. 
Constructed to allow easy, inexpensive replace- 


ment of any individual component should it be 
required. 


SPECIAL CROWN GEAR UNITS 


MANUFACTURED TO YOUR SPECIFICATIONS. 
. Non-Standard Housing Material. 

. Non-Standard Shaft Material. 

. Non-Standard Gear Material (Formica, Nylon, etc). 
. Special Shaft Extensions. 

. Special Machining on Shaft Extension (Flats, 


Keyways, etc.) 


SOME DISTRIBUTORSHIPS OPEN 





STEPHENS” -A DAMSON WELDED ALL-STEEL 


aE PULLEYS 


FEATURING ""SQUEEZELOCK'' HUB DESIGN 











CURVE CROWN’ DESIGN 


Curve crown on outer ends of rim 
accurately formed. Revolutionary de- 
sign eliminates conventional center 
peak —high point for belt stretch 
and wear — while increasing belt 
training effect more than 100%. 
See diagram (A). 


STURDY RIM CONSTRUCTION 


Pulley rims are made of one-piece 
construction, formed absolutely 
round under hydrostatic pressure. 
The only seam is machine-welded 
both inside and out to insure 100% 
penetration of welds. 


ACCURATE END PLATE ASSEMBLY 


End plates are machined on both 
the O.D. and |.D. to insure concen- 
tricity between the bore and the out- 
er rim. They are pressed into position 
for tight fit-up and submerged arc- 
welded for maximum efficiency. 


“ SQUEEZELOCK” HUB 


Revolutionary design of “Squeezelock’’ Hub provides gripping power for full 
torque transmission without the use of keyways and eliminates distorting loads 
against pulley end plates. Two split tapered bushings are wedged against shaft 
and pulley end plates by two independent hub plates which are squeezed to- 


gether by tightening four large diameter bolts. err 





OFF CENTER RUNNING OF BELT, INCHES 


4 4 
T i) T 
WRITE TODAY FOR BULLETIN 558 - . ” * 


ANGULAR DISPLACEMENT OF DRIVEN SHAFT, MINUTES 


*PATENT APPLIED FOR 


STANDARD PRODUCTS DIVISION 


STEPHENS-A DAMSON 


GENERAL OFFICE AND PLANT: 71 RIDGEWAY AVENUE ® AURORA, ILLINOIS WIE G. co. 


PLANTS AT: CLARKSDALE, MISSISSIPPI + LOS ANGLES, CALIFORNIA + BELLEVILLE, ONTARIO 


For more information, circle No. 80 on the Reader Service Card 
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NEWS continued 


Hoover Ball and 

Bearing Moves Plant 

ANN ARBOR, MICH.—The Hoo- 
ver Ball and Bearing Co. has 
completed a move of ite entire 
Ball and Bearing Div. to a new 
plant on a 90 acre tract south of 
the city. Extensive conveyor sys- 
tems, new method of disposing 
of steel scrap and a long under- 
ground pit mark innovations of 
the $3,500,000 facility which is 
air conditioned and modern in all 
respects. It has 200,000 sq ft of 
manufacturing and office space. 


Ohio Gear Names 

New Distributors 

CLEVELAND, OHIO — Ohio 
Gear Co. has appointed three 
new distributors: Bearing Sup- 
ply and Service Co., Ltd., Winne- 
peg, Manitoba; Taccone Pneu- 
matic Foundry Equipment Co., 
Erie, Pa.; and Robert J. Uplin- 
ger, Inc., Syracuse, N. Y. All 
three firms will handle the com- 
plete line of gears, speed redu- 
cers and other equipment made 
by the company. 


Airborne Names 
Two Distributors 


HILLSIDE, N. J.—Airborne Ac- 
cessories Corp. announces the 
appointment of two distributors 
for commercial airline products: 
Airwork, Inc., will represent the 
firm in the East; Southwest Air- 
motive Co., Inc., will handle the 
Southwest through its outlets in 
Dallas and Kansas City. Angle- 
gear right-angle bevel gear units, 
rotary actuators and other com- 
ponents will be handled. 


Acme Chain Appoints 

Potter and Dugan 

BUFFALO, N. Y.—The Acme 
Chain Corp. announces the ap- 
pointment of Potter and Dugan, 
Inc., as their Western New York 
State representatives. Address is 
51 Great Arrow Ave. They offer 
a full line of roller chain, sprock- 
ets and conveyor attachments in 
addition to a broad engineering 
service. 
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COMPLETE POWER 
Sb ee SERVICE 


~ 


ch 


THE Busuinc is the secret! Browning developed a simple, 
easy-to-assemble malleable bushing for interchangeable service in their 
entire family of sheaves, sprockets, couplings and paper pulleys. The 
result is many thousands of size and bore combinations right off the 
shelf, ready to use. Now Browning offers also an outstanding line of 
bearing units, featuring housings of unbreakable malleable iron for 
utmost strength and compactness. See your distributor for details, or 
write us for your copy of descriptive Catalog GC101. 


Bee 2OW "NG Manufacturing Company, Maysville, Kentucky 





WER TRANSMISSION 
EQUIPMENT 
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The OVER-RUNNING CLUTCH With 


AU 


comms CAAQRLALLL' 


OVER-RUNNING -INDEXING 


a= VX Of - Sy is OF I = BEC 


STANDARD CLUTCHES FOR 


ORIGINAL EQUIPMENT NEEDS 


Formsprag Clutches are used 
throughout industry, from business 
machines to aircraft, in bore sizes 
from 14" to 12”. Several informative 
bulletins available, including: 
“Design Considerations for High- 
Speed Over-running Clutches,” ““Ten 
Design Ideas’’, “Seven Ways to 
Reduce Space and Costs’’, plus the 
complete Formsprag catalog. Write 
for any one or all. 


PP lg, + ee A RE ES 








The Formsprag clutch consists of a full 
complement of shaped sprags, or 
wedges, located between concentric 
inner and outer races. Power is trans- 
mitted from one race to the other by 
the wedging action of the sprags. Each 
sprag is so shaped that dimension AA 
is greater than BB. Rotation of one 
race in the “‘driving’’ direction causes 
the sprags to wedge, transmitting torque 
in full from one race to the other. 
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Greatest Torque 
Per Inch — Per Ounce 


Modern power transmission design de- 
mands the utmost torque capacity in an 
absolute minimum of space. That’s why 
designers in every field specify Formsprag 
clutches . . . the modern way to transmit 
power on over-running, back-stopping 
and indexing applications. 

Along with highest possible torque 
capacity for its size and weight, every 
Formsprag clutch offers such additional 
benefits as internal simplicity (just four 
basic parts), no measurable backlash, 
light weight, compactness, extreme pre- 
cision and long, trouble-free life. Form- 
sprag’s exclusive, patented principle is 
unlimited in application, yet this full- 
complement sprag type clutch is extremely 
simple in design and operation. 

There is a size and model Formsprag 


clutch for every application. Standard 
models include sleeve bearing, ball bear- 
ing, miniature, and large bore backstop 
types. These are shown in the current 
Formsprag catalog, complete with speci- 
fications, performance data and design 
suggestions. Ask your Formsprag dis- 
tributor, or write direct for your copy. 
For special applications, Formsprag en- 
gineers will recommend a modified stand- 
ard or design a special. Send details of 
your requirements. 


FORMSPRAG COMPANY 

23587 Hoover Road, Dept. 100 

Warren (Detroit), Michigan 

In Canada: Renold Chains Canada, Limited 
In United Kingdom: Renold Chains, Limited 
Distributors in Principal Cities 


OENESPRAG 
CLUTCHES 


World’s Largest Exclusive Manufacturer of Over-running Clutches 


a OD * ‘ae Ge! he YA OO | eS 


li 


a 
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Fok 
NO-LOAD STARTS 


An expanding coil spring keeps the 
sprags in light contact with both inner 
and outer races. There is thus no lost 
motion, the driving torque being in- 
stantaneously transmitted between 
races. The Formsprag Clutch is so 
designed that it will transmit a greater 
torque in relation to its size and weight, 
than any other comparable type of 
clutch . . . specify Formsprag on over- 
running, back-stopping and indexing 
applications. 


Forcing a ball or roller into a curved, 
wedged space is an old over-running 
clutch principle. The sprag is, in effect, 
a “roller’’ of increased diameter with 
greater contact surface in a given an- 
nular space. Formsprag Clutches engage 
at constantly changing contact points. 
Clutch life is prolonged and backlash 
eliminated. Also, with the inclined sur- 
faces discarded, more sprags can be 
inserted to increase torque capacity. 


Specify Rawson Automatic Centrifugal 
Clutches and Clutch Couplings. They 
protect the prime mover, eliminate need 
for costly reduced voltage starting 
equipment, permit use of less expensive 
smaller motors to start high inertia 
loads. Completely automatic and en- 
tirely mechanical in operation. Rawson 
clutches provide full overload protec- 
tion, never need adjustment. Write for 
the new Rawson Clutch Catalog now. 


For more information, circle No. 42 on the Reader Service Card 
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MEN 


of the power transmission industry 


Maurey Mfg. Appoints Conroy and Taylor 


CONROY TAYLOR 


Appointment of Robert L. Con- 
roy and Joseph F. Taylor to ex- 
ecutive posts is announced by 
the Maurey Manufacturing Corp. 





Hewitt-Robbins Elects Gay 


E. Laurence Gay has _ been 
elected secretary - treasurer of 
Hewitt-Robins, Inc., Stamford, 
Conn. He was formerly associ- 
ated with the law firm of De- 
bevoise, Plimpton & McLean, 
New York, and from 1952 to 1953 
he was a member of the legal 
staff of the United States High 
Commissioner to Germany, par- 
ticipating in negotiations with 
representatives of the English, 
French and German _ govern- 
ments on various international 
commissions. Prior to the period 
of government service, he had 
been associated for three years 
with the New York law firm of 
Root, Ballantine, Harlan, Busby 
and Palmer. 

Mr. Gay, a native of Bridge- 
port, Conn., attended Georgia 
School of Technology. 


ACME Chain Appoints Taylor 


C. K. Taylor is now Michigan 
representative of the ACME 
Chain Corp. of Holyoke, Mass., 
with headquarters in the Fisher 
Bldg., Detroit. 
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of Chicago, Ill. Conroy is now 
power transmission sales repre- 
sentative in Wisconsin. Taylor 
was appointed to an executive 
position in Maurey’s expanding 
V-Drive Sales Division. Conroy 
was formerly Branch Manager 
of the Power Transmission Spe- 
cialty Co. As Maurey’s Wiscon- 
sin representative, his headquar- 
ters are at Eagle. Taylor brings 
to Maurey, 28 years of V-belt 
drive experience with the Indus- 
trial Products Division of the 
Goodyear Tire and Rubber Co. 





Taylor, affiliated with Lor- 


TAYLOR 


Mac Associates, has wide experi- 
ence in the power transmission 
field, including test engineering 
at General Motors’ proving 
grounds, sales engineering for 
Curtiss-Wright Clutch Division, 
and sales with Morse Chain Co. 
Taylor is a graduate of the De- 
troit Institute of Technology. 
Newly elected fellow of the 


ASME Elects Fearnside 


FEARNSIDE 


American Society of Mechanical 
Engineers, Thomas A. Fearnside, 
is affiliated with the Stone and 
Webster Engineering Corp., of 
Boston, Mass. 

Active in many professional 
groups, Fearnside is a former 
Chairman of the Boston ASME 
section, Vice President of the 
Massachusetts Society of Pro- 
fessional Engineers, and is a 
member of the National Society 
of Professional Engineers. 

He attended Massachusetts In- 
stitute of Technology and the 
Harvard Business School, lives 
in Wellesley, Mass. 


Smith Heads Crofts U.S.A. 


New Chicago, Ill., manager for 
Crofts U.S.A., Inc., is Executive 
Vice President, L. F. Smith, for- 
merly manager of.the Crofts 
plant in Montreal, Canada. 
Crofts U.S.A., Inc., has launch- 
ed a nation-wide drive to obtain 
distributors in the United States. 
Pioneers in the power transmis- 
sion field since the turn of the 
century, Crofts will market a 
wide range of equipment in the 
United States. Crofts is an old, 
established British engineering 
firm with world-wide branches. 
(Continued on page 20) 
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i; : Pe til. 1, EZ pspur gears, spur 


pinions on Vibrating 
Screens and Bail Mills 


CHAIN BELT 





, ae GENERAL 


(Ef Prardened products 


on Pumpcrete Cylinders 


AMERICAN 


EF) trunnion rollers on 
Dryers 


Why do 
id atoty= 
equipment builders 


use 
Jatcbaol=salzve! 
” products? 


“Tool Steel Process’ hardened products when used 
as components, virtually eliminate replacement prob- 
lems. Fewer replacement expenses, maintenance 
savings, reductions in costly “downtime” mean 
greater customer satisfaction. That’s why Allis-Chal- 
mers Manufacturing Company, Chain Belt Company, 
General American Transportation Corporation, The 
Wheland Company and The Hallden Machine Com- 
pany and many more use TSP hardened products to 
increase the over-all quality and life of their equip- 
ment. Here are a few reasons why TSP hardened 
products are so desirable. They are phenomenally 
long wearing, a result of our special hardening proc- 

ess. The file hard surface to the full 
depth of permissible wear gives maxi- 
mum life. The core, refined for tough- 
ness and ductility, gives maximum 
strength. Note even depth of hardness 
of gear tooth cross section. 





WHELAND 
€fpsears and pinions 


on Slush Pumps 


HALLDEN 


BE 
oe: Mg €EZ) sears. pinions, 


racks on Flying Shears 


TSP hardened products are made to order from your 
blue prints or to fit existing equipment. They include 
gears, pinions, track wheels, sheave wheels, axles, 
rolls, bushings, liners, sprockets, screw down screws 
and nuts, shafts, drive clutches, trunnions, hoist 
drums and many others. Gears are made in sizes to 
90” diameter. Other products up to 22,500 lbs. They 
are guaranteed in writing to outlast, out-perform any 
competitive part in the same service. 


Write for free Bulletin 352,“ Why Are They Called TSP Products 


GEAR AND PINION CO. 


CINCINNATI! 16, OHIO, U.S.A 


AD 1032 


The Standard of Quality Since 1909 for Gears «+ Pinions « Rolls « 
Wheels and Other Hardened Products 
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pseseeenee Easy on 2: 
Easy off with American’s 
exclusive Tapered-Hub 

Shaft-King Speed-Reduction Drives 


Plus FLEXIBILITY 

Any speed you need ... by sheave substitution or 
adjustable speed V-belt drives 

Plus SAFETY 


Unique overload release and either internal or ex- 
ternal backstop ... for extra safety 


Plus ECONOMY 


Modern tear-drop contour . . . saves space and elimi- 
nates clearance problem 


Write for catalog: SRD-58 


Philadelphia 29, ulley Ce 
Distributors in principal cities 


For more information, circle No. 2 on the Reader Service Card 
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Miller Now Vice President 
At Gear Grinding 


Promotion of Fred F. Miller 
to vice president in charge of 
engineering was announced by 


the Gear Grinding Machine 
Company, Detroit, Mich. 

Miller formerly was vice pres- 
ident of Detroit Bevel Gear 
Company, until recently a Gear 
Grinding subsidiary. He started 
with Gear Grinding in 1934. 

The company manufactures 
automatic gear grinding ma- 
chines and constant velocity uni- 
versal joints. 


Sheehan Heads 
International Division 


John J. Sheehan has been ap- 
pointed general manager of the 
International Division of Hew- 
itt-Robins, Inc., succeeding Har- 
old Von Thaden, who is retiring 
after 35 years of service with 
the company. 

Mr. Sheehan joined Hewitt- 
Robins in 1934 as controller of 
the Robins Engineers Division, 
New York City. He was ap- 
pointed assistant to Mr. Von 
Thaden in 1951 and became man- 
ager of foreign operations in 
1954. 

In his new position he will be 
responsible for all of the com- 
pany’s international activities, 
consisting of an export depart- 
ment in New York City and sub- 
sidiaries and affiliates in Can- 
ada, Great Britain, Holland, 
France and South Africa. 


JANUARY 1959 / POWER TRANSMISSION DESIGN 





when is a custom epxgineered 
) clittch... | 
andard unit? 


\ 


> 


‘ :. 
‘ . 
~ ¥ : 
‘NS : 
. ‘ 
; aS 4 


) when 


CENTRIFUGAL 
CLUTCHES 
AND CLUTCH- 
COUPLINGS 


THE ONLY STOCK CLUTCHES OR CLUTCH-COUPLINGS 


ENGINEERED FOR SPECIFIC POWER DRIVES 


Why try to fit “shelf-item” stock clutches or clutch-couplings to 
your power drives— units that will not exactly meet your needs? 


Centrics are assembled from expertly engineered stocked com- 
ponents to fulfill every required variation—‘‘custom tailored” for 
every order specification. 





Why install clutches or clutch-couplings that give 
inadequate acceleration control, torque limit and 
overload protection? 





Only Centrics have two shoe construction (an outer 
and an inner) for smooth cushion starts, controlled 
acceleration and drive protection. 


All shoe components are stocked, custom engineered 
to application requirements, either original or 
replacement. Outer and inner shoes. Total weight 
of these shoes gives complete 
drive control. 

All Centric spring-controlled units are custom de- 

signed to specific order specifications. Permanently 

held, self-aligning springs give longer lasting, more 

positive engagement control for dual drive or 

engine requirements. 


Our long experience in specialized clutch problems 
enables us to fulfill your needs. Your inquiry is invited. 


Shoe and spring assembly for 


wr engagement contro! 


P. O. BOX 175 @ U. S. ROUTE 9 AT MAIN STREET @ WOODBRIDGE. N. J. 
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We'd like you to meet... 


. our staff. Welcome from all 
of us. 


You are looking at the first 
issue of a new national magazine 
devoted exclusively to news and 
ideas about machine drives and 
related components. 

Like you, we are not new to 
the power transmission field. 
We have been in it for many 
years and our parent company, 
The Industrial Publishing Cor- 
poration, is one of the country’s 
leading publishers of specialized 
technical magazines. 

So here it is. We’re happy to 
present you with the first and 
only magazine of the dynamic 
power transmission industry. Its 
for you—men who are special- 
ists in the design, application or 
maintenance of power transmis- 
sion equipment in all types of 
industry. 


22 


Use this magazine like an- 
other tool in your kit. The more 
often you take something out of 
these pages, the better the tool 
is doing its job. Let us know 
how we can make it nore useful 
to you in your work. 

If you want more information 
about any item described in this 
issue, we have one of the busi- 
ness press’ most modern reader 
service departments ready to 
serve you. However, we would 
like to hear your personal com- 
ments if you’d care to write us 
direct. 


Either way, we’re here to help 
you and hope you like the 
magazine. 


doh nd Ctr tung be 
Editor 


| 


How savings multiply 
| with new Gates 
| Super HC V-Belt Drive 


The cost of a new Gates 
Super HC V-Belt Drive is as 
much as 20% less than the 
cost of a drive of comparable 
hp using present V-belts. But 
the lower cost of the drive it- 
self is only the initial pur- 
chasing economy. 


Further economies are real- 
ized on drive equipment, such 
as housings and bases — econ- 
omies in materials, produc- 
tion time, shipping costs. 


Shown below are space savings of a 
typical installation... 





Present 
Drive 


DriveR ‘Sheave 74 
DriveN Sheave 20.0 
42.9 


Super 
HC Drive 


5.3 

14.0 
30.0 
3-3V900 








Center Distance 























Sheave diameters and center distance 
of new Gates Super HC V-Belt Drive 
compared with present drive. 


Face width of new Gates Super-V 
Sheave (left) compared with present 


sheave. 
—o| 1/2" = K 1 es 


Super HC V-Belts also have 
these important Gates features... 


1. Flex-Weave Cover (U.S. Pat. 
2519590) A Gates exclusive. 
Makes cover more flexible . . 
prolongs belt life. 

2. Concave Sidewalls (U.S. 
Pat. 1813698) become straight 
as belt bends insuring uniform 
contact with sides of groove. 
Uniform contact means less wear 
...far longer belt life. 

3. High Electrical Conductivity 
is built in for safer drives in 
explosive atmospheres. 

4. Oil, Heat and Weather Re- 
sistance is insured by use of spe- 
cial rubber compounds. 


-—— 
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New high capacity V-belt 
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PRESENT V-BELT DRIVE 


Makes drives far more compact... 
cuts cost as much as 20% 


Here is a major advance in the field of power 
transmission — the fully proved Gates Super HC 
V-Belt, developed in the world’s largest belt-testing 
laboratories at The Gates Rubber Company. 


With the Gates Super HC V-Belt, you can have 
the lowest-cost, lightest-weight, most compact mul- 


tiple V-belt drive you can put on any machine! 
Sheave diameters can be reduced up to 50%, sheave 
widths 30% to 50%, center distances 20% and more! 


On new drives, the cost of a Gates Super HC 
V-Belt Drive is as much as 20% less than present 
V-belt drives of the same hp capacity! 


Learn More About The Cost-Saving Super HC Drive 


For detailed information on the Super HC Drive, contact your nearby Gates dis- 
tributor or Gates Office for new booklet, “The Modern Way to Design Multiple 
V-Belt Drives.” For utmost space, weight and dollar savings in new drives or 
drive replacements, specify Gates Super HC V-Belts and Sheaves. Stocks 
immediately available in principal industrial centers. 


The Gates Rubber Company Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


SD. 


World’s Largest Maker of V-Belts — 


Gates Super HC V-Belt Drives 


Somoeny 
<a ice 
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Frantelin instSverse” Mectow 


ENCOURAGE FRESH THINKING FOR NEW PRODUCT 
APPLICATIONS WHERE GEAR REDUCTION IS NEEDED 
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Ratios to your specifications through gear se MANUAL 


*ti S S scuch 4 " 
reduction such as epicyclic, worm, or bevel TRANSDUCERS 


© ENERGIZE SINGLE OR DOUBLE POLE 
These open new possibilities for competitively @ SWITCHES FOR ON, OFF, FORWARD 
priced, high-reliability products. Hospital © OR REVERSE OPERATION OF ONE 
beds and garage doors are but two of © OR MORE OUTPUT SHAFTS. 
today’s newer products improved with these 


and other gears, PLUS instant, full-power 
reversibility extends power-package applications. 


Franklin Motors. 


Franklineer YOUR PRODUCT FOR DEPENDABILITY 


Invite us to confer on your projects involving application- 
engineered fractional motors. INST-O-VERSE® gear motors 
represent only one of many “firsts” we offer for the products you 
can “Franklineer” for today’s and tomorrow’s better business. 
WRITE FOR Franklin INST-O-VERSE® folder and catalog . . . 


Pranklian Electitc'Co. bait 


INSTANT-REVERSING MOTORS HOME OF DEPENDABLE ELECTRIC MOTORS 


Y% TO 1 H. P. BLUFFTON, INDIANA 
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Divide driving torque evenly with 


POWER 
TRANSMISSION 
DESIGN 


FEATURES 


Adjustable-pitch sheaves 


By ALBERT M. ROCKWOOD, Battelle Memorial Institute 


TWO SETS OF ADJUSTABLE-PITCH 
SHEAVES, mounted on hollow shafts, trans- 
mit torque evenly to two take-off shafts. The 
movable flanges are displaced by hydraulic pis- 
tons in the shafts which change effective turn- 
ing diameters. Belt tension is always great 
enough to spread the flanges and overcome fric- 
tion of the pistons. The fixed flanges keep the 
belts perpendicular to the shafting at all ratios. 
Hydraulic fluid is admitted through rotary 
seals in the shaft-ends to control the speed ratio. 

The control system consists of a hydraulic 
servo which regulates speed at any setting re- 
gardless of load-change. A spring makes driver- 
pressure control piston follow the movable 
flange of the driven sheave. The control valve is 
actuated by a double-acting ratio-control cylin- 
der. Two pressures are applied to this cylinder: 
one is a function of throttle setting; the other is a 
function of engine speed. The combination of 


pump, throttle signal valve, and ratio-control 
cylinder is equivalent to a centrifugal governor 
acting on the ratio setting. As the throttle is 
depressed, the throttle signal valve causes pres- 
sure to act on the left end of the ratio-control 
cylinder. 

If pressure developed is greater than pressure 
created by the positive displacement pump, the 
valve body will move to the right and expose 
the movable flange to sump pressure. This 
causes a shift toward low ratio until speed n- 
creases sufficiently to restore balance in the 
ratio-control-cylinder. 

On the other hand, if the engine should speed 
up due to decrease in load, the positive displace- 
ment pump will speed up, creating a differ- 
ential pressure on the ratio-control cylinder 
which will shift the valve body and open the 
driver-pulley pressure line to high pressure. 


(Continued on next page) 





Driver sheave 


2:/RATIO 


Pressure increased 


Driven sheave 
0.5:/ RATIO 


sheave 
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SHEAVES continued 


Increasing pressure allows the ratio to change 
toward high until a balance between the pres- 
sure due to engine-speed and throttle-setting is 
regained. 

With the control-valve body fixed, any motion 
of the movable flange changes the piston-posi- 
tion which subjects the movable flange to a 
control-pressure, tending to restore it to original 
position. If the movable flange attempts to 
move in, due to a decrease in torque, the valve- 
piston uncovers the drain-port in the valve 
body, bleeding oil from the driver-cylinder. 

The resultant decrease in pressure on the 
movable flange permits the belt force to return 
the flange to original position. But if the mov- 


able flange moves outward, the valve-position 
uncovers the pressure-port, admitting high- 
pressure oil to the driver-sheave cylinder; lock- 
ing the driver-flange regardless of the torque 
load imposed or pressure applied to the driven 
flange. Because piston movement of a few 
thousandths of an inch will result in a corrective 
pressure, the ratio can be held to close limits by 
locking the position of the valve-body. 


Belt Slip Control 


Maximum efficiency is obtained when 5% 
belt slip is present. This point has been defined 
as the optimum slip point. The optimum slip 
point also represents the point of maximum belt 
life since, for any given set of conditions, both 


SPEED CHANGE is controlled hydraulically through change of belt-turning diameters. 
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Control valve 


Universal joint 
fo vehicle 

drive whee/ 
(hidden) 
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Differential Action ) PY 


The independent belt drives ame AB 
are torque sensitive and serve as BN 
a differential. The belt drives | 
change ratio in response to 
changes in torque between the Driver sheave 
two output shafts and split the oo rvess. ~~. 
torque evenly between them. ee = aw, Driver-press 

This type of drive, with the Off 1 Full control valve 
hydraulic control system, will 
divide torque equally among any Throttle pedal 
number of driven units regard- 
less of the change in speed of 
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Repetitive shock: 


By WILLIAM A. WILLIAMS Consulting Editor 


REPETITIVE SHOCK IS CAUSED by recur- 
rence of torsional peak-loads over and above 
average loads transmitted during continuous 
operation. 

It differs from single-acting shock, the kind 
that occurs only once in a long period—such as 
when a machine jams. This type is not discussed 
in this article. 


“Take It’? Method 


The “take it” method involves using safety 
factors in which gears, chain, and shafts are 
made larger than required to withstand peak 
loads. This method is used surprisingly often by 
designers and is a “sure thing” way of eliminat- 
ing breakage problems—but it becomes very 
expensive and doesn’t eliminate any true pro- 
blems. It simply endures all the noise and 
vibration. 

Peak loads are usually from three to ten times 
greater than average loads which the power 
drive components need be able to handle. For 
this reason, it is much better to use correct 
size parts and introduce flexible or slip mem- 
bers somewhere in the shaft system. 

Several types of couplings are best suited. 
The most common are jaw type, pin type, 
spring grid, rubber biscuit, rubber sleeve, and 
bonded rubber. The best coupling for shock 
has the highest degree of torsional angular de- 
flection at rated load. This coupling obviously 
permits the lowest amount of effective shock 
to pass. 

Two factors govern torque or force developed 
by a shock peak. One is the size and speed 


how to cope with it 


(kinetic energy) of the rotating parts. The other 
is the rate of deceleration of the parts. Kinetic 
energy is usually fixed. Reductions in motor 
rotor energy can be achieved with new NEMA 
rerated motors. Flexible couplings soften the 
connection between the motor and driven equip- 
ment, thus controlling rate of motor rotor de- 
celeration. 

Anticipate the worst possible case to deter- 
mine the type coupling needed. 

This occurs when the shaft is brought to a 
dead stop instantaneously. When this happens, 
all the rotor energy is assumed to be absorbed 
by the coupling. For a single-acting coupling, 
the formula for the ratio of peak torque to 
rated motor torque is 

T, 


og D xT: 
where 
KE=Motor Kinetic energy in ft-lb 
T, =Rated running torque of motor in-lb 
D =Angular deflection of coupling at 
rated motor torque in degrees. 
A similar formula for two couplings in series 
or a gear reducer with a coupling at each end is 


T, _ KE x 1380 

1 xX Ee 
where 

R=Ratio of speed reduction 

Peak torque over rated torque (T,/T;) for a 

5 hp motor for various values of coupling flexi- 
bility are shown. This indicates that one coup- 
ling has to be very soft in order to absorb all 


KE xX 1380 


j 
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motor energy within a torque peak of, for ex- 
ample, five times rated torque. But when two 
couplings are used, such as on each side of a P Angular deflection of coupling (deg) 
gear reducer, absorption is greatly improved. aie at rated torque of motor 
Couplings are seldom required to absorb all ratio 
motor energy but sometimes it is difficult to { O5deg\ /deg | 30eg | 6deg |\9deg |\/Sdeg 
estimate to what degree they are needed for a 
given application. Experience is the best in- / 70 50 29 20 17 13 
dicator of this. 
Slip clutch couplings eliminate most problems 5 29 20 l2 8 7 5 
of motor rotor inertia. The clutch is simply ad- 
justed to provide enough torque to start and 
not slip at rated load. It will slip automatically 
at peak loads. This means that the peak slip 
point of the coupling is reached every time the 
clutch slips. If this is two and a half times 
rated torque which is established to permit 30 13 9 $ 4 é 
starting, all the components must also be en- F, 
gineered with a factor of 2.5. Values of T tor various degrees of coupling flexi- 
Commercially-available slip couplings are ibility during dead stop impact where al/ energy 
fluid, dry fluid, centrifugal clutch, magnetic must be absorbed by coupling 


VALUES OF PEAK TORQUE /RUNNING TORQUE 
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SLIP-TYPE FLEXIBLE 
CLUTCH COUPLING 


SLIP-TYPE FLEXIBLE COUPLING is shown mounted ahead of gear reducer on brass 
rolling mill. Coupling damps shock peak when plate enters rolls. Coupling is adjusted 
to slip against spring load. 





drive and slip clutches for chain drives. They TORQUE DEFLECTION IN DEGREES FOR 
improve starting conditions by permitting cal- VARIOUS COUPLING TYPES 
culated slip but serve doubly in overcoming re- 
petitive shock. However, they are not as easy 
to adjust as straight slip clutches. 





Angular deflection 


Type coupling ot rated torque 





Jaw type yA to 4 deg 





Belt Drive 7 

Flat and V-belt drives absorb repetitive shock Pin type 4 10 % deg 
well by stretching and slipping. They carry 
heavy loads and, when shock is a major prob- 
lem, are better than steel cable belts, chain, 
gears and other direct drive methods. Stretch 
can be considered just as important as slip and, 
for this reason, they are popular on engines, 
beaters, hammermills, rock crushers, in oil 
fields, sawmills and reciprocating machinery. 





Spring grid / deg 





Rubber biscuit 





Rubber sleeve 





Bonded rubber 
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Double-helical gears are preferred 
over spur and other type gears 
for heavy-duty, quiet operation 


Reduce noise with double helical gears 


By C. J. SCHORSCH, Manager of Gear Dept., United Engineering and Foundry Co 





QUIET OPERATION of a new roughing mill 
is achieved with double helical gears. The gears 
Floating bearing are mounted in double reduction gear boxes 
ras and powered by heavy duty a-c mill motors. 
The four-stand mill reduces hot slab up to a 
thickness of nine inches in continuous strip 
mill service. 

The gears are generated with a helix angle of 
30 degrees. This produces a multiplicity tooth- 
tooth overlap which divides the load smooth- 
ly among the engaging teeth and prevents any 
separate tooth portion from carrying a peak 
load at any time. The double helix eliminates 
side thrust since one helix opposes the other. 

The first stand is powered by a 4000 hp motor 
at 400 rpm which turns the gear box through 
a spring-type flexible coupling and _ shaft. 
Behind the gear box, a gear tooth type coup- 
High speed ling is used to power the pinion stand which 

pinion drives the rolls through two universal spindles. 


The pinion stand synchronizes the top and 
HIGH SPEED PINION has two floating bearings. bottom rolls. 





Pressure lube 





Oil reservoir SN 
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The second stand is powered by a 5000 hp a-c 
motor also at 600 rpm. The second double hel- 
ical gear box is slightly larger, but of same 
design. The motor pinion is 21.6 in pd with 27 
teeth; the motor gear is 109.6 in pd with 137 
teeth. The main pinion is 32 in pd with 24 teeth 
and the main gear is 189.333 in pd with 142 
teeth. This effects a total gear reduction of 
30.02:1. The motor pinion and motor gear have 
42 inch faces with 20 degrees pressure angle 
and are 30 degree double helical. The main 
pinion and main gear have 52 inch faces. 

The high speed motor pinion is powered by 
the driver coupling and mounted in floating 
bearings. The double helix eliminates the need 
for thrust bearings. Forced feed lubrication is 
used on the bearings during operation. How- 
ever, an oil reservoir at the bottom of the 
bearing assures sufficient lubrication during 
start up and after long idle periods until the 
forced feed system comes into operation. Laby- 
rinth and flinger seals are used on all shaft ex- 
tensions to prevent leakage and contamination. 
The gear teeth are spray lubricated to further 
effect quietness of operation. 

The low speed main gear has one fixed and 
one floating bearing. The outboard bearing is 
stabilized to prevent the gear from migrating. 

The outboard bearing hunts as the gear turns. 
This permits the gear to move around for the 
most optimum engagement with the main 
pinion. Both bearings are force-feed lubricated. 
These bearings are mounted in an oil reservoir. 

The floating aspect of the main gear is very 
important. If the gear is restricted there is no 
assurance that the teeth will carry the load 


LOW SPEED GEAR has one fixed bearing, one 
floating. 


ONE STAND of four-stand roughing mill. 


evenly regardless of care in mounting and in 
generating. This is a circumferential situation, 
and not one at thrust. 

The third stand is powered by a 6000 hp a-c 
motor at 600 rpm. The arrangement is virtually 
the same as the first two. The forth and final 
stand is also 6000 hp at 600 rpm. The mill han- 
dles hot slabs from about 4% to 9 inches in 
thickness and stays on continuous duty. The 
slabs are reduced to strip size. 

These drives are built to encounter high im- 
pact loads. The gears must be compatible with 
the spring type flexible couplings ahead of the 
gear box and the gear tooth couplings on the 
pinion stand side. Speed, space, alignment and 
reversability are also important factors. 


Tog Low speed gear 
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How to compute motor size and speed 


Here is a method of computing duty cycles for one, or several mo- 


tors, in simple applications without consulting an electrical engineer 


By RICHARD R. SELLECK Associate Professor, Ohio University 


RMS HORSEPOWER CALCULATION CHART 
hp*x time 


8000 
/20000 
2700 
25000 
0 


155700 


rms horsepower B| (224 = 58.8hp 


TIME, temperature, and rms horsepower 


CHOOSE A MOTOR with care. It it’s too small, 
it will overheat and have a short life. If it’s too 
big, it will be inefficient; and if it’s an a-c motor, 
its power-factor will also be poor, thus unduly 
increasing operating costs. 

When a machine is designed you have to know 
how much power it needs, and for how long, to 
do its work. Designers usually plot time in 
seconds on the X axis and horsepower on the 
Y axis. This curve is called the duty cycle, and 
it’s assumed that it will keep repeating as the 
machine runs. The duty cycle helps in picking 
a motor of the correct horsepower. 

A motor’s output is limited by the amount of 
heat it generates. It’s horsepower output is 
about porportional to the current drawn; and 
heating is proportional to current squared. Thus, 
putting two proportions together, a motor’s 
heating is approximately proportional to horse- 
power—output squared. 

This conclusion leads to an important fact: 


If you calculate average horsepower needs from 
the duty-cycle curve, the answer will be wrong. 
What you need, in order to be right, is the 
average heating over the duty cycle. You can 
evaluate it by first squaring the ordinates of 
the duty cycle curve and then finding their 
average. 

If you assume that horsepower is constant 
over each of the segments that comprise a duty 
cycle, you can simplify the calculation. To get 
average heating, square the horsepower for 
each segment and multiply each by the time it 
lasts, in seconds. Add them all, divide by the 
total duty cycle time, and take the square root 
of your answer. This is the horsepower you 
should use when you pick a motor. 

This horsepower is called the “rms” (root 
mean square) horsepower. Its formula is 
sum of (hp? X time) 

Running time + standstill time 
k 
where k is a constant that cannot be disregard- 
ed, because a motor cools off much slower when 
standing still than when it’s running idle. For 
open-construction motors, make k about three. 
For totally enclosed motors, such as are used 
in explosive atmospheres, make k about 6 to 8. 


rms hp = 


RMS-Horsepower Calculation 


A bucket hoist needs 45 hp to close the bucket. 
Closing time is 5 sec. Hoisting takes 100 hp 
for 12 sec. Opening the bucket takes 30 hp. for 
3 sec. Lowering takes 50 hp for 10 sec. The 
motor runs idle for 15 sec. before repeating the 
cycle. 

Referring to the calculation chart, the rms 
horsepower turns out to be 58.8; therefore, 
specify the next larger standard-size, a 60 hp 
motor. 

This calculation is based on the fact that the 
60 hp motor will reach the same temperature 
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when driving the hoist as it would if operated 
constantly for the same time at 60 hp. 

If the time units used in the example were 
changed to minutes, a 60 hp motor capable of 
delivering 100 hp for 12 min. might be chosen; 
but if the time unit were changed to hours, it 
is highly unlikely that a 60 hp motor could be 
obtained that would develop 100 hp for 12 hours 
without dangerously overheating. Reference is 
made to the manufacturer’s data on the motor 
to ascertain what overload and what duration 
of time is permissable. 


Motor Type 


It’s much more difficult to determine the type 
of motor. For drives that require variable 
speed, it is customary to use a d-c shunt or com- 
pound-wound motor. These types are used be- 
cause it’s easy to adjust their speed by either 
varying field current or armature current, or 
both. A wound-rotor, a-c induction motor could 
be used, but its efficiency at low speeds would 
be very poor. In the analysis that follows it is 
assumed that only constant-motor-speed drives 
are required. Both shunt-wound and com- 
pound-wound d-c motors are applicable for 
constant speed drives, with the compound- 
wound motor having a higher starting torque 
for any given size. 

A-c induction motors, both single and three 
phase, are available in two general classifica- 
tions, namely low and high slip. For a given 
size, the low slip motor will have a higher 
starting current and a lower starting torque 
than the high slip motor, but speed variation 
of the low slip motor from no-load to full-load 
is limited to about 3% to 5% of synchronous 
speed. The high slip motor will have a speed 
variation of from 7% to 15% of synchronous 
speed. 

After rms horsepower has been calculated, it 
is necessary to refer to the speed-torque curve 
of the chosen motor in order to find out if the 
motor is capable of driving the load during the 
period of maximum torque as indicated by the 
duty cycle. Where the variations in horse- 
power and torque requirements of the duty 
cycle are not too extreme, it is usually possible 
to pick from the manufacturer’s catalog, a motor 
that will have sufficient starting torque to start 
the load and also have a high enough peak in 
the speed-torque curve to drive the load through 
the peak of the duty cycle. 

When a duty cycle is encountered with ex- 
tremely high peaks, such as might be found in 
a drop forge or punch press, the rms horsepower 
equation will indicate a motor that is incapable 
of producing the torque required to drive the 
load through the high peak. The motor will 
need the help of a flywheel. 
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VALUES OF Kk 
FOR 
VALUES OF a 


infinity 


PEAK TORQUE and kinetic energy 


A flywheel and a motor must be a combina- 
tion. Since a flywheel can not transfer its kine- 
tic energy to the load without slowing down, 
you must pick a motor whose speed can be 
varied. It must be able to slow down sufficient- 
ly for the flywheel to transfer enough energy 
to the rotating system to carry the load past 
the peak in the duty cycle. The motor must 
also be able to accelerate the load back to its 
original speed, thereby restoring the kinetic 
energy in the flywheel before the next peak. 
Thus, frequency of peaks and length of duty 
cycle become important when a flywheel is re- 
quired. 

Where the load is driven through a gear 
train at a speed other than motor speed, and 
where the flywheel is running at other than 
motor speed, the mass polar-moment of inertia 
J of all rotating parts must refer to the same 
speed, preferably motor speed. 

The kinetic energy of any rotating part in 
ft-lbs is equal to one half the product of the 
mass of the part in slugs, times the radius of 
gyration squared, times the angular velocity in 
radians per second squared. 

KE = 1/2 Jw? ft-lbs 
Thus, the kinetic energy given-up by a rotating 
mass when it slows down is equal to 

AKE = 1/2 J (Aw)? ft-lbs 
where Aw is equal to the change in angular 
velocity in radians per second. Kinetic energy 
in ft-lbs can be converted to horse-power- 
seconds by multiplying by 1.818 x 10°. 

A convenient method for calculating the 
amount of kinetic energy required by a fly- 
wheel is to plot the duty cycle then calculate 
horsepower. By drawing a horizontal line at ra- 
ted motor horsepower (nearest stock motor size 
to rms horsepower), the peak of the duty cycle 
curve will fall above this rated horsepower line. 
The area of this peak in horsepower-seconds is 
hp-sec (area of peak) x 10° 

1.818 
The relationship between J and Aw can be 
worked out to produce this amount of kinetic 


continued on page 82 


KE ft-lbs 


33 





WHERE INCHES COUNT... 





TWO TRACTION MOTORS power center wheels. Unit bends 
in middle. Operator lies down while operating coal car. 


Power Drives in Tight Spaces 


Simplified traction and steering systems permit high 


payload in this newly designed coal-mine shuttle car 


By A. L. BARRETT Director, Research and Development, Joy Manufacturing Co. 


WITH SPACE A SEVERE limiting factor, pow- 
er drive problems are solved with new design 
approaches in a new shuttle car that carries 
coal out of a mine. 

Six wheels are used; traction is applied only 
to the two center wheels; a roller chain sus- 
pension system replaces conventional axles; hy- 
draulic brakes are integrated with traction 
gear boxes; no clutches are used; the four out- 
board wheels are power-steered; and a center 


pivot pit permits the car to bend up and down 
in the middle. 


7% HP PUMP 
MOTOR supplies 
hydraulic pressure 
for power steering 
of four outboard 
wheels. Four mo- 
tors do all the work 
on this car that 
carries coal out of 
mines, 


Four d-c motors do all the work. They have 
a combined capacity of 35 hp. Two 10 hp motors 
are for traction; one 7144 hp motor for the 
hydraulic system and power steering; and one 
7144 hp motor for the conveyor drive. 

Each of the two center wheels is powered 
separately. No cross-drive shafts nor differen- 
tials are involved. When the car goes around 
a corner, the series-wound motor on the out- 
board side speeds-up and the series-wound mo- 
tor on the inboard side slows-down. This elim- 
inates dragging wheels. Here are two features: 


Cable ree 


nnd moto 
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| Steering arm bal! 


Roller chain suspension system 


————————————  ~ 
“— Locknut and screw adjustment — 


Solid tire whee/ 


Feature 1: roller chain 
replaces axle and suspension 


Two steering wheels at each end are con- 
nected by roller chain. The result is similar to 
the wheel action achieved with a center-pivot 
axle. 

As the wheel on one side strikes a bump or 
hole, the four point suspension on that side 
allows the wheel to move up or down. 

The result: ground clearance is reduced -by 
half the whole depth and the car body stays 
level. The wheel stays vertical and does not 
tilt, as in a conventional system. Ground clear- 
ance can be adjusted by moving one take-up 
nut on each chain. The articulated mid-section 
gives flexibility to the entire length of the car. 

All wheels turn in the same direction at the 
same time, moving the car in a circular pat- 
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This whee! shown depressed— 


ROLLER CHAIN takes place of center-pivoted axle 
and suspension system. 


AS WHEEL STRIKES bump or hole, wheels stay 
verticle, do not tilt. 


tern. This turning radius is better than that 
made by only two wheels with equivalent 
wheel base. An inside turning radius of 11 ft. 
is achieved. When steering, no elongation nor 
contraction of the drive links is necessary re- 
gardless of the angle between the two ends 
as the car bends in the middle. 

The up and down movement of the ends 
is compensated by movement of the ball and 
socket joints on the short connecting link. This 
is located in line with the hinge point between 
the two body sections. 

This link coordinates the angular movement 
of the two cross arms which are located ap- 
proximately six feet apart. Each arm rotates 
horizontally around a pivot point located at 
the conveyor’s center line. The drag links are 
connected to each end of the cross arms and 
have horizontal movement. 

Steering is hydraulically-powered by two 
identical iacks, one on each side of the car. 
Power steering is controlled by a steering gear 
and dual wheels mounted on a single shaft. 
This operates a hydraulic control valve through 
a high ratio reduction gear. The four steering 
wheels are inner-connected, by four drag links, 
to two cross-arms through the center of the 
frame. 

These cross-arms have rotating force applied 
to them by the hydraulic cylinders. The amount 
of oil pressure in the cylinders is determined 
by the control valve. Thus the conventional tie 
rods are completely eliminated and no moving 
steering-parts hang below the shuttle car frame. 

The two center wheels are powered directly 
by traction motors through worm gear boxes 
and chain drives. No clutches are used. The 
two-speed motors provide traction; the brakes 
stop the car. 





Feature 2: hydraulic brake 
integrated with gear box 


The brakes are made up of two basic parts: 
the rotating disc that turns with the gear-box 
shaft, and the single-piston cylinder and hous- 
ing assembly. Two brake linings are located 
in the housing. One is fixed and the other 
moves with the hydraulic piston. Depression 
of the piston causes the movable lining to 
move against the disc, clamping it. 

Adjustment for lining wear is automatic, 
since braking effort is a clamping action. The 
linings are easily accessible for quick replace- 
ment. 

The hydraulic system is powered by the 
fourth 714 hp motor. This motor drives a helical 
gear reducer at a ratio of 2.4:1. The reducer 
powers a dual pump at constant speed of 700 
rpm. Braking action is performed by the min- 
er’s foot pedal that operates master cylinders. 
This cylinder is connected to the brake pedals 
by mechanical linkages. When the pedal is 
released, a slight wobble of the rotating disc 
causes the piston to back off. 


Reel Mechanism 


The cable reel mechanism is also automatic. 
The reel plays out the d-c cable. When the 


Chain drive 


TWU-SPEED d-c traction motor powers wheel 
directly through roller chain. No clutch is used. 


HYDRAULIC BRAKE controls stopping. 


car is standing still or winding cable, the sys- 
tem is on high torque. When unwinding, the 
system goes into low torque. When the car 
comes to a standstill or starts to pick up cable, 
it automatically goes back to high torque. 

One section of a tandem hydraulic pump 
powered by a 744 hp d-c motor supplies pres- 
sure for this system. This pump section can be 
adjusted to deliver high pressure at 450 psi 
or low pressure at 150 psi as required. 

The reel is driven from the hydraulic motor 
by a roller chain operating over two sprockets. 
Rotation direction depends on whether the 
car is winding or unwinding cable. A large 
drive sprocket is fastened to the cable-reel 
assembly. The cable-reel is supported by two 
tapered roller bearings on the reel-carrier. A 
sprocket and cap assembly bolted to the cable- 
reel drives a spooling device by a second roller 
chain. 

This device consists of a spooling shaft on 
which a spooling frame is mounted. The frame 
walks back and forth across the spooling shaft 
as the cable-reel rotates, paying cable onto 
the reel in much the same manner as a level 
winding fishing-reel, thus causing the cable 
to wind evenly on the reel. 

And so we have described details of an oper- 
ation in which a hydraulic brake has been suc- 
cessfully integrated with a gear box to produce 
an efficiently operating unit. Results have prov- 
en that the predictions of the designers who 
first conceived this application, were based on 
the soundest reasoning and most careful cal- 
culation. 


Hydraulic piston 
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Spline connection 


Worm drive shaft 
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FALK and STEELFLEX are Registered | race 


Cut disconnect-reconnect time 


by as much as 50% 


The FALK Spacer Coupling is specially designed for quick installation or 


removal without disturbing the driving or driven unit. This feature can save 
you up to 50% in disconnect-reconnect time when critical equipment— 


a process pump, for example—needs repair or replacement. 


Here's another saving: with the FALK Spacer Coupling, you can quickly 


realign shafts without the usual loss of operating temperature! 


And still another: you can remove or reinstall the FALK Spacer as a unit 


without draining the lubricant. 


Because of its exclusive grid-groove Steelflex design, the FALK Spacer 
can accommodate residual misalignment—parallel, angular, or (most 
important) both. Also, it provides torsional resiliency that cushions shock 


and vibration. Thus it saves wear-and-tear on your connected equipment. 


To prove these claims and enjoy these savings, install a FALK Spacer 
on one application—and see for yourself. Consult your FALK Representa- 
tive or Authorized Distributor. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in many principal cities. 


For more information, circle No. 37 on the Reader Service Card 


EASY AND QUICK TO INSTALL, 
DISCONNECT OR RECONNECT 
First, mount shaft hubs to allow proper 


distance between hubs; then, align driv- 
ing and driven units. 


Second, compress Spacer to fit space 
between hubs and tighten cap screws to 
pull spacer hubs into the registered fit. 


To disconnect, reverse the second step. 
No draining of lubricant necessary. 


The heart of the FALK Spacer 
.. the basic Type F Steelflex 


Write for Service Manual 4838 


FALK 


...0 good name in industry 








for designers and plant engineers 


Secondary belt 
eliminates 
auxiliary motor 


ADDING A TIMING BELT to the main drive 
shaft of a bag-filling machine synchronizes two 
operations and eliminates a motor. 

The main motor does not use more power. 
The belt makes the bag-filling and sewing 
operations 15% more efficient. 

The timing belt powers an intermediate gear- 
reducer and line-shaft. The sewing-head is 
driven through a dry clutch incorporated on 
the shaft. When the operator engages the 
clutch, the sewing machine operates at the 
same speed as the bag-filler. 

The earlier model had separate motors, could 
not coordinate bag-filling with sewing. 

The operator had to make adjustments by 
hand until both speeds synchronized to 60 cycle 
power. This worked well during continuous 
running but went out of time when starting 
and stopping. Needles broke, bags tore. 

The new synchronized unit is the develop- 
ment of the Consolidated Packaging Machinery 
Corp., Buffalo, N. Y. 


BEFORE, this 
motor powered 
only the _ bag- 
filling unit of the 
machine. 
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Coupling. 


Right angle gears 
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Timing be/t Sewing machine 


pulleys 
a 


Timing belt 


Voriab/e contro/ 
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Ball bearing 
-_ unit 


Shaft to 
bag filler 
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“ clutch 


Timing belt 
. 
New pu/ley 


SCHEMATIC shows how pulleys and timing belts are 
able to transmit power where it is needed. 


t 


NOW the timing belt and pulley give the machine’s 
operator completely synchronized control. 





Chilled /ron Rolls 


Liguid Viny/ 


Vinyl Sheet 


Trimming Moandre/ 


Rubber Rol! 


Stripping Mandre/ 


Large Drum Rol/ 


LIQUID VINYL RESIN is rolled into plastic sheet. 


Variable-variable drive provides 
secondary synchronization 


Chilled iron rolls 
Trimming mondret” 
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Secondary variable 
speed contro/ 
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A 10-HP VARIABLE speed drive 
coupled to four secondary vari- 
able speed drives give minute 
speed control to a liquid vinyl 
resin process machine. 

When primary speed is chang- 
ed, all drum and roll speeds also 
change but remain in a fixed 
ratio. Range of speed change is 
from 25 to 100 surface fpm of 
the stainless steel belt which 
conveys the process-sheet. 

Power is taken off the main 
shaft by a toothed timing belt. 
Another timing belt drives the 
rubber transfer roll. Speed of 
this roll is always constant in 
relation to speed of the large 
drum carrying the stainless belt. 
Applicator roll speed must be 
variable and independent of the 
transfer roll. 

A double-enveloping worm 
gear reducer and variable speed 
drive are coupled between this 
roll and the line shaft by a tim- 
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Secondary 


ing belt. The metering roll is 
further variable in relation to 
the applicator roll. Its drive sys- 
tem is a duplicate of the appli- 
cator roll drive. 

The entire coating head op- 
erates whenever the machine is 
running. However, the stainless 
belt can be stopped by declutch- 
ing so the coating head is de- 
signed to be pivoted slightly to 
take it out of contact with the 
belt. 

A clutch is also coupled to the 
coating head drive for powering 
a speed reducer with a double 
extended input shaft. The output 
shaft of this reducer drives the 


: 


variable 
speed drives 


Primary variable 
speed drive 


— 


a —— 


SIX SPEED REDUCERS, five variable speed drives, 
one motor, many belts, chain and two line shafts 
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main drum and steel belt. The 
other end of the input shaft is 
connected by timing belt to an- 
other line shaft with the two 
remaining variable speed units. 

One unit is coupled to a worm 
gear speed reducer which is 
chained to the stripping mandrel 
that removes the plastic sheet 
from the belt at the bottom of 
the drum. Adjustable speed is 
required since the thickness of 
the plastic, composition, and 
speed of casting are never exact- 
ly the same. 

Directly coupled to the sec- 
ond shaft is another variable 
speed drive connected by tim- 


ing belt to still another speed 
reducer, which is chained to the 
trimming mandrel. This mandrel 
is also subject to varying condi- 
tions which must be locally con- 
trolled during operation. 

The vinyl resin to be cast is 
placed in a reservoir formed by 
two chilled iron rolls. Regula- 
tion of the amount of resin used 
is dependent on the speed of the 
rolls and the width of the gap 
between them. 

Designed by Process Machin- 
ery Division, John Waldron Cor- 
poration, New Brunswick, N. J., 
this machine operates virtually 
free of noise. 


AN Lorge drum ro// 


| 


‘a etioes ew 
Secondary variable 


speed drives 


are powered by single 10hp motor. Four secondary 
speed controls give machine minute flexibility. 





® 


& 
« ere . 


INDIVIDUALLY-DRIVEN 


ROLLERS. Motors drive rollers on 


blooming mill, cut downtime. Glowing, 18-ton ingot is on rollers. 


Unitized drives eliminate downtime 
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NEW method: motors in staggered position drive 
rollers direct. 


TWENTY-TWO, 18 hp, 250 volt, shunt-wound 
motors replace a single drive shaft with 22 
take-off gears on a blooming mill. Motors drive 
rolls directly, cutting downtime which resulted 
when one or more rolls went out of action. 
Motors are installed in alternating position— 
one for each roller. 

Previously, a 22-foot long shaft powered all 
rolls driven by four 100 hp motors. Now, double 
piloted assemblies alternating with couplings, 
at 91 rpm, drive each roller directly. 

Eighteen-ton ingots move over these rolls. 
Motors must be large enough to accelerate in- 
gots at a rate limited only by the assumed 
coefficient of friction of 0.25. To accelerate one- 
half an ingot, plus one roll, takes 4030 ft-lb. 

Motors are equipped with thermostats which 
open at 115°C and close at 95°C. 

This installation was made in the blooming 
mill at McLouth Steel Corp., Trenton, Michigan. 


OLD way: 22 bevel gears powered by single drive, caused consider- 


able maintenance when one roller went out of action. 
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R-T'7PE WORM GEAR REDUCERS Rib or fan cooled: 
3 1/2” to 28” centers; up to 450 h.p. ratios to 
100:1, stocked up to 44 h.p. 


CROFTS IS THE NAME FOR POWER TRANSMISSION 


Over 70 years in the power transmission field have made CROFTS 
famous throughout the rest of the world. Now, additional stocks 
are available throughout the United States. 

Worm gearmotors, CROFTS give you: 

1. The best in power transmission equipment 

2. At the lowest possible price. 


ALSO: 


Helical gear reducer, 
Spur, Miter and 
bevel gears, 
Emergency slipping 
couplings, 

Friction clutches, 


Carter variable speed name of your nearest CROFTS distributor), write to 


metsewre | CROFTS U.S.A. INC. 


2542 WEST PETERSON AVE. CHICAGO 45, ILLINOIS 


For more information, circle No. 15 on the Reader Service Card 
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Morse’s entry into the speed reducer field means: 


Nobody can service your 


as completely as Morse, 


all four of these power 








Couplings and 
Driveshafts 
Morflex 
Flexible Chain 
Radial 

Nylon 


Eberhardt-Denver 
Speed Reducers 
PoweRgear® 
Worm Gear 
Helical 


Gearmotors 


3 Clutches 


Torque Limiter 
Cam 
Overcenter 
Pullmore 


Chain and 

“Timing” Belt Drives 
Roller Chain 

Silent Chain 
Hy-Vo® Drives 
“Timing’’® Belt 
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power transmission needs 


because only Morse offers 
transmission components 


REMEMBER: The toughest jobs in power 
transmission come to Morse, because only 


Morse offers one-source service on all four goo 
of these basic components . . . and backs eine 
them up with technical know-how based BW = 





> : . WARNER 
on over 60 years’ experience solving power INDUSTRY 
transmission problems. 





*Trademark [xia 
MORSE CHAIN COMPANY, Dept. 27-19, ITHACA, NEW YORK. Export Sales: Borg-Warner International, Chicago 3, Illinois 


For more information, circle No. 68 on the Reader Service Card 
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Air-on, a off 


Coden, 


ms / 


brake 
. 


Double-ended motor cuts in after work cycle 


A 20 HP MOTOR with a thru-shaft, cuts in 
at the end of work cycles on an aircraft engine 
dynamometer. A 15 hp motor powers the motor 
as a shaft and the entire gear train. 

The unit develops 1000 ft-lbs of torque for 
starting a test engine and slips when the en- 
gine backfires or when an oil leak develops. 
Torque adjustment between 700 and 1100 ft-lbs 
is possible for different type tests by varying 


THM 


ENGINE-SPEED 
change alters 
speed of attached 
accessories ac- 
cordingly. 


air pressure to an air-tube clutch. 

An overrunning clutch disconnects the gear 
train as soon as the engine fires, or when the 
test is completed. At this point, the 20 hp motor 
cuts-in to power a fan for the cooling cycle. 
The air-tube clutch controls this engagement. 
An air-on, spring-off brake stops the fan. 

This is an installation of Trans World Air- 
lines, Kansas City, Mo. 


Chain-driven conveyors 
eliminate field labor 


CHAIN DRIVES, MOUNTED to the power 
take-off of a farm tractor, eliminate consider- 
able field labor and convert the machine to a 
one-man crop picker. 

The chains drive a pickup rake, lateral con- 
veyor, side-conveyor, and fans and blowers. The 
frame on which the sprockets, pillow blocks, 
shafts and gear box are fixed, is designed for 
seasonal mounting and dismounting to free the 
tractor for off-season work. 

Natural synchronization of all operations is 
achieved. As the tractor engine-speed is 
changed, speed of all accessories changes too. 

This gives the operator constant control over 
his equipment, allowing him to use all the ac- 
cessories without re-adjustment. This saves con- 
siderable time and labor, cutting cost of any 
project using the tractor. 

Designed by A. D. Goodwin and Sons, Inc., 
Manteca, Calif., the drives are shown on a 
Massey-Ferguson tractor for picking up al- 
monds, walnuts, pecans and other crops. 
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Hydraulic motor 
keeps downward 
force constant 


Heavy frame 
(moves up when 
roll runs out) 


”» 
Constant downward {) 
force by frame . 


Chain fixed 
to frame 
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Constant downward 


force by chain 


Gear reducer 


Chain & 
sprocket 


Bevel gears 


2) 
oN ae 
=} 


= 
o1 
S 





/ Fabric 
aa ey 
re Depleted ro// 


Clamp grasps fabric 
when rol/ runs out 


MOTOR TORQUE aids downward weight of frame. This keeps constant 
tension on fabric. When fabric roll runs out, frame moves up and motor 
goes out of stall, balancing forces on fabric. 


Hydraulic motor 


keeps fabric tension constant 


A HYDRAULIC MOTOR with 1200 in-lb torque, 
resists upward movement of a weighted bed, 
keeping tension of fabric constant during play- 
out. The motor and bed maintain a constant 
3000 lb drag on the fabric being processed for 
the rubber industry. 


When pull drops below 3000 lbs, the motor 
transmits power through a herringbone gear 
reducer to a pinion and gear. This turns the 
main shaft which is 4'4 inches in diameter and 
equalizes the load. 


When the fabric roll runs out, the reel-end 
is clamped and increases tension. This brings 
the motor out of stall, into reverse, and rebal- 
ances the load. 


When a new roll of fabric is spliced and fed 
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through the machine, the weighted bed again 
drops down, increasing motor’s load, forcing 
it once more into stall. 

Special feature of the machine: 12-inch dia- 
meter right-angle gears which transmit power 
from main to secondary shaft. 

Standard sprocket turns 2%-inch pitch chain 
on which the bed is anchored. 

Important development: connecting motor to 
check valves in the outgoing oil lines. This al- 
lows oil to be drawn in when motor is forced 
into reverse, maintains constant pressure. 

Advantage: Using the motor as an assist when 
threading fabric through the machine, or do- 
ing maintenance work. 

The device is a development of Giffels and 
Rossetti, Detroit, Mich. 





NEW a Ya 


ANGLgear; 


HELPS SIMPLIFY 
YOUR 90° DRIVE 


PROBLEMS 


Hardened bevel gears and antifriction bearings 
insure smooth, trouble-free operation. Completely 
enclosed, permanently lubricated ANGLgear re- 
quires little or no maintenance 


Addition of the new 214 hp size to 
the ANGLgear line makes it easier 
than ever to solve your 90° power 
takeoff problems with this standard- 
ized right-angle drive. You can now 
specify ANGLgear in any one of 16 
different stock models, offering power 
ratings from 14 to 5 hp, with choice 
of 1:1 or 2:1 gearing and 2 or 3-way 
shafting. 


Compact, high capacity ANGLgear 
offers you several distinct advan- 
tages over V-belts or chains and 
sprockets. Featuring 5-way mounting, 
it is easier to design into your power 
transmission systems. Incorporating 
positive bevel gear drive, it eliminates 
slippage and backlash problems. 
Completely enclosed, it presents no 
safety hazards. Permanently lubri- 
cated, it requires virtually no main- 
tenance. And not the least important, 
ANG Lgear invariably costs less than 
other types of 90° drives. 


See our literature in Sweet’s Product 
Design File or contact your local 
distributor. 


® 
AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
Circle No. 5 on Reader Service Card 
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SPEED REDUCER is 
powered by 10 hp, a-c, 
synchronous motor, 
turns six-ton grinding 
barrel at 21 rpm. The 
reducer-gears, fully 
enclosed, are shielded 
from destruction by 
abrasive dust. The old 
drive used 10 belts, a 
counter-shaft and a 
Bakelite dry pinion. 
Working life is indefi- 
nitely longer, used to 
be six months. 





ey 
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Enclosed gearing 
stops abrasive wear 


A SPEED REDUCER instalied 
on an abrasive grain grinder 
stops costly replacement of ex- 
posed gears Three V-belts now 
do the wo. 10 and power the 
gearbox more efficiently at 25:1 
speed reduction. 

Vibration and gear-wear were 
once costly. It was impossible to 
lubricate the exposed gears. 
Grease and oil picked up fine 
particles of dust, mixed them in- 
to a destructively-abrasive paste 
which increased gear and pinion 
wear. 

The process involves grinding 
abrasive grain in a barrel, 5 ft. 
long by 5 ft. dia. Loaded, it 
weighs 6 tons, and turns at 21 


rpm. It is driven by a 10 hp a-c 
synchronous motor. 

With 10 V-belts, sheave dia- 
meters were: 30 inches at 144 
rpm and 6 inches at 720 rpm. 
The small gear had a pitch dia- 
meter of 7.2 inches at 144 rpm; 
the large gear had an OD of 
48.5 inches at 21 rpm. 

Now using three V - belts, 
sheave sizes have changed to: 12 
inches dia. at 720 rpm for the 
small: 16 inches dia. at 540 rpm 
for the large. Speed reduction 
on belts is 1.335 : 1. 

This installation was made at 
the Electro-Minerals Division of 
the Carborundum Co., Niagara 
Falls, N. Y. 
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STAINLESS BEARINGS make adjustment easy in any direction, reach every part of motor-test area for exhaust. 


HEAT AND ACID RESISTANT BEARINGS 
al'ow rotation at 1400°F temperatures in a mist 
of H2SOs. 

Designed of stainless steel, in sets of 6”, 9”, 
and 12” diameters, the four-point contact bear- 
ings carry a maximum of 175,000 in-lb, allow- 
ing adjustment of an engine-test exhaust sys- 
tem serving 26 motors from 200 hp to 1500 hp 
—running at full throttle for 24 hours. 

The stainless steel bearings, fitted on two 
swivels, allow conduits to reach engine-exhaust 
ducts wherever positioned in the test-area. 


Heat inside the system rises from room tem- 
perature to a steady peak of i400°F. 

Goal was to develop a bearing giving per- 
fect adjustment of the swinging exhaust-arm 
under these highly destructive conditions. 

Problem 1: Pick a bearing that would resist 
heat. 

Solution 1: Blow water-cooled air over set 
of bearings farthest from the engine. The 
other set could not be reached. 

Problem 2: When moist air is blown over 
bearings, water and fumes combine, making 
sulphurous acid spray. 

Solution 2: Using stainless steel bearings. 

The bearings are the development of the 
Detroit firm of Giffels and Rossetti. 
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BEARINGS are housed in chambers 
and cooled with water. 





90rpm shoft 


4-Speed shift 


Hydraulic 


Hydraulic 


“rae C 
Foot-peda/ 


VARIABLE CONTROL of wire-winding roll is made possible 
by using foot-pedal to control fluid flow to hydraulic motor 


Hydraulic motor gives 


Infinitely variable speed control 


BY REGULATING OIL FLOW 
between a hydraulic pump and 
hydraulic motor, infinite speed 
control of a coil winder is 
achieved. 

Power from a hydraulic motor 
is transmitted through a four- 
speed transmission to a 9-ton 
spindle which winds wire at 90 
rpm. 

A five-horsepower, a-c, syn- 
chronous motor powers a hy- 


4-Speed shift 
4 


FOOT PEDAL gives the operator complete com- 


draulic pump which forces fluid 
to a hydraulic motor at constant 
speed. Between pump and motor 
is a hydraulic valve operated by 
the machine’s operator with a 
foot pedal. It gives him constant 
control over fluid going to the 
motor. 

Coils which are wound on the 
machine’s spindle must be of 
specific weights, exact lengths, 
and use a certain type of wire. 


From bearings 


Spindle § 


he all 


nolor 


mand of his machine’s speed at all times. 


POWER TRANSMISSION unit is seen uncovered 


showing bearings, brake and main chain drive. 
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Problem facing the manufac- 
turer was: How to guide the wire, 
count the exact number of turns, 
trigger the shut-off mechanism, 
and achieve infinite variation 
with control. Using hydraulic 
power allowed this to be accom- 
plished without converting to d-c 
operation. Machine is the de- 
velopment of Mason, Shaver, 
and Rhoades, Inc., East McKees- 
port, Pa. 
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Hi-Lo Load-0-Matic Control 
Eliminates Pulley Slow Down 


Secondary 9 0-0 Salita sctininaaadalts 
Belts . 
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Rollers 


POWERING RUN-OUT TABLE, two of these 5 hp, a-c motors do work once 
done by two 5 hp, and one 7 hp motors. Rubber belts replaced gears; weight is 
reduced and the 7 hp motor is eliminated. No gears means no lubrication and 
no gear replacement. 


Hi-Lo Variable Speed Pulleys 
positively maintain the desired 
speed ratio over a wide range of 
load variation by means of an 
exclusive cam and cam follower 
assembly. This means: 

Pulley speed is independent of 
load and load changes. ‘‘Drag"’ is 
eliminated and high shock absorb- 
ency provided. 

Pulleys do not compress belt 
due to spring pressure. Springs 
are not driving members. They 
act only to keep pulley faces in 
contact with belt. 

Pulleys automatically regulate 
belt tension. Because of the cam 
assembly, belt is never under more 
tension than required by the load. 

Double cams maintain constant 
belt alignment. 


HI-LO PULLEYS COMPARED 
TO OTHER VARIABLE SPEED PULLEYS 


4 he ae =. Wy in ta | | | |wito Putiey| 
zeae jj | | jWH4O PULLEY] | 
MAINTENANCE COSTS DROPPED 95% when pair of 5 hp, a-c motors i—|-} t—++-4+—t-+- + 


were installed on table-rollers, powering them with V-Belts. Replaced were: 
40 pairs of right-angle gears, three line-shafts, and three electric motors. 





+ 


+ 


: seeee 5 ome 
Belt drive cuts upkeep 95% Pore eee 
MAINTENANCE COSTS DROPPED 95% with the installation of ACAD AT VEREUE ARM, COWES 
40 V-belts on a bar-mill runout table powered by two 5 hp, a-c, PLUS THESE OTHER FEATURES 
synchronous motors. Smaller in size than comparable units 


° e - Quickl d ily installed. 
Replaced were: line shaft; two 5 hp motors; a 7 hp motor; and Ge 


40 pairs of bevel gears. Steel bars coming out of the furnace, move Raeeeeeren Tens soerettine dopeindiy 
along the runout table and keep temperatures as high as 1200°F. nea ay ig ge 
Belts remain cool enough to operate efficiently and turn rolls placed 
five feet apart for a length of 200 feet. 


Available in sizes from .5 to 5 hp., ratios 
to 2.5/1 (single pulley) 6.25/1 (double 
pulley). 

Big problem with gears was maintenance. Each of the 80 gears Request details and prices. Ask for 
was replaced yearly. Each pair was lubricated daily. Bulletin A-458 


Now lubrication is done weekly. One V-belt has been replaced in lidacher ay eer eee 
a two-year period. Maintenance costs have been cut to a bare mini- HI-L Me LOVEJOY FLEXIBLE 
mum. This is an installation of the Buffalo Steel Corp., Tonawanda, memian COUPLING COMPANY 
New York. OMPANY 


Circle No. 63 on the Reader Service Card 
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engineered by experts 
Be beter heceyeet-nn le 


torque control 


IA quest catalog #BL-1 or see Sweet's Produ 
A Mercury engineer will be happy to sit down and work with you witha 
toward improving product quality and saving you money. Rush us y@ 
call us in for detailed recommendations. No matter what the applicat 
for anything from air-conditioning ta,helicopters, a 
will make it better. | 


en, 
: 


MERCURY CLUTCH DIVISION of Automatic Steel Products, Inc. 1261 CAMDEN AVE. S. W., CANTON 6, OHIO 


For more information, circle No. 71 on the Reader Service Card 
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NEW 
PRODUCTS 


New belt drives save space 


Space-savers are vital factors in machine de- 
sign. The new line of Dodge V-belt drives 
seen at far right, features smaller, lighter 
sheaves and belts. Conventional drive is seen at 
left. Under trade name of Dyna-V, belts result- 
ed from development of stronger sheave-metals, 
synthetic belt fibers and rubbers. Two sizes are 
made: 3/8 in for 1 hp to 50 hp; 5/8 in for 1 hp 
to 200 hp. A made-to-order series is for 1500 
hp. Design includes crowned belt-top and con- 
cave walls. 


Dodge Manufacturing Corp., Mishawaka, Ind. 


circle number 213 on the reader service card 


Split bearings erase need to remove shaft 


Randall’s new split bearing cuts bearing re- 
placement costs by an estimated 75%. How? 
By doing away with the need for expensive 
shaft-removal operations. It is these which 
pyramid the costs of labor, transportation of 
parts, and worst of all—downtime! 

This need means that whenever a shaft is 
removed men are standing idle, production 
stops, and maintenance costs string out. To 
solve these problems of cost and downtime, the 
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split bearing was developed for intermediate 
position-installation and replacement. Because 
of the way it is designed, the bearing makes it 
possible to do this without re-positioning the 
unit or taking it apart. The Randall split-bear- 
ing is available in the following sizes: 1-3/16 in 
to 3-3/16 in. The two-piece, all bronze ball as- 
sembly is self-aligning. 

Randall Graphite Bearings, Inc., Lima, Ohio. 
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Mounting scoop saves time 


New motor-mounting assembly meets J.LC. 
standards for foot-mounted, ball-bearing motors 
in industrial applications. The compact, scoop- 
mounted “Motodrive” is designed to support 
rigidly, a separately foot mounted, standard 
NEMA horizontal motor. 

The heavy-duty cast-iron scoop-type plat- 
form is securely bolted to the drive frame, 
supporting the motor. Available sizes range 
from 1 hp to 10 hp. Others can be had up to 
40 hp. 

Reeves Pulley Co., Div., Reliance Electric 
and Engineering Co., Columbus, Indiana. 
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More new products on next page 





NEW PRODUCTS continued 


a 


1-4 


Right-Angle Bevel Gear Drive 


Like the others in the 16-mod- 
el line, the new 2'4-hp. ANGL- 
gear comes with either 2- or 3- 
way transmission and with 1:1 
or 2:1 shaft ratios. Maximum 
static torque rated 2,500 in.-lb. 
Speed rated 1,200 rpm. Meas- 
ures 12 x 114% x 4 in. Mounts 
in nearly any position. 

Airborne Accessories 
Hillside, N. J. 
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Corp., 


SPEED REDUCERS 


more than 


/9 


different 
types and 
nn 


Variable-Speed Drive 


A Servotran fitted with a sole- 
noid-operated speed control will 
shift speeds in less than 0.1 sec. 
without disengaging either drive 
or load. With a new 2-solenoid 
unit, a Servotran will give 3 
speeds and “off.” Speed settings 
are accurate and repeatable 
within 0.5%. Efficiencies run 
85% to 95%, horsepowers 1/70 
to 1/4. Constant output torque. 

Humphrey Products Div., 
Humphrey, Inc., San Diego, Cal. 
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Industrial V-Belt 


Cover: neoprene, to resist 
wear. Compression Member: fi- 
bers dispersed in neoprene. 
Makes belt flexible, yet trans- 
versely rigid, so it stays in place 
on the sheave. Reinforcing 
Cords: Dacron, to resist shock, 
wear, make belt plastic enough 
to simplify matching, save take- 
up time. 


fractional to 400 hp...ratios to 10,000 to | 


DELIVERY FROM 
STOCK ON 
MOST MODELS 


For economical, trouble-free speed reduc- 
tion, choose the exact reducer you need 
from Abart’s complete line.Worm, spur and 
combination gear models—single or double 


reduction—to meet any requirement. 





ABART 

GEAR and 
MACHINE 
COMPANY 


4833 West 16th Street 
Chicago 50, Illinois 











Compact design and rugged construc- 
tion assure long, dependable service 
... lower operating and mainte- 
nance costs. 


Write today for your free copy of Abart’s | 
handy pocket-size speed reducer catalog. 


For more information, circle No. 3 on the Reader Service Card 


Boston Woven Hose and Rub- 
ber Co., Boston, Mass. 
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Roller-Chain Tightener 
Two stock sizes. Idler sprock- 
et, held in a welded steel frame, 


is moved with an adjusting 
screw. You can make fine ad- 
justments on the slack side of 
a chain even when it’s running. 
Pressure lubricated. 

Industrial Marketers, 
dale, Mich. 
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Fern- 


Flexible Coupling 
Six sizes handle 1/12 hp to 30 
hp. You can get, for every size, 


WT 


higher torque rubber sections. 


When overloaded, the rubber 
section slips, prevents damage. 

Coupling Div., Guardian Prod- 
ucts Corp., Michigan City, Indi- 
ana. 
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Vertically-Mounted Gearshift 


Deliver full rated horsepower 
at all output speeds. For shaft- 
up mounting there are four types 
with integral motors and there 
is a motorless one to fasten to 
your own motor. The integral- 
motor types come in a variety of 
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ratings and gear ratios. Fine for ‘a h - _ 
driving metalworking machin- eS 
ery, material handling equip- ACME CHAIN 4 


ment, tire machinery. 


Lima Electric Motor Co., Inc.., NOW OFFERS 
Lima, Ohio. LARGEST SELECTION OF 
circle number 208 on reader service card 
FINISHED BORE SPROCKETS 


Power Takeoff - 
For extra-heavy-duty in oil- 99 Sizes 


fields or other industries, the 


troublemaking pilot bearing is 433 Different Bores 


eliminated along with bearing 

supports and flexible couplings. OFF THE SHELF SERVICE 
Reason is that the machine is , , : 
very heavily built and main 
bearings are wisely placed. 
They’re rated at 40,000 hours, 


AS iE 


Ready 


Marke #or\e y ti 


Immediate 4 rs 07 factory or distra® 
tor stocks 


A terrific saving ine and maney — t 
down time — reduces malatipance g 
need lubricating only once a creases life of drives 
year. Clutch release bearing is 


lubricated for life. Drive shaft . ie 
handles loads to 5,000 pounds. ACME finished sprockets are stocked in single 


Comes with single- or double- widths from 4” to 1” pitch inclusive. 99 Sprocket 
plate, organic- or Morlife cera- tooth sizes with more than 433 different bores pro- 
metalic-faced, gear-tooth-drive | vide a wide selection range. 
clutches. e —_ All finished bores are completely machined. 
Rockford Clutch Division, Bores are accurately finished and are concentric 
Borg-Warner Corporation. to sprocket pitch and bottom diameters within 
circle number 209 on reader service card A.S.A. standards. 
Acme also carries a complete line of sprockets 


Sealed Cage-Type Needle such as Grip-Master and Stock Sprockets. 


Bearings 
Neoprene seals hold in the lu- 
bricant, keep out the dirt. Come » CALL your local Acme Distributor, or 
. Write Acme Chain Corporation 
Holyoke, Mass., Dept. 28-A 


Write for 

Bulletin No. 3 

listing all 

sizes ond s 


Call ACME [’ | ut posi 


MASSACHUSETTS 


for Service 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PITCH CON- 
VEYOR CHAINS © STAINLESS STEEL CHAINS « CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS « STANDARD AND SPECIAL ATTACHMENTS 
Continued on next page For more information, circle No. 1 on the Reader Service Card 
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DESIGN CONSIDRRATIONS ———EEEEs 


Critical Points in Acceleration 
Characteristics of Indexing Devices 


Maximum speeds of production machines 
are frequently affected by performance 
limitations of their indexing mechanisms. 
The efficiency of the indexing mechan- 
ism, itself, is dependent upon the amount 
of shock, vibration and other dynamic 
forces involved in the starting, stopping 
and rate of change from maximum accel- 
eration to maximum deceleration. 


FIG. 1-- FERGUSON DRIVE 





The acceleration curves of such mechan- 
isms provide a graphic means of evaluat- 
ing and comparing dynamic conditions 
that affect the performance of the index- 
ing device and the machine. The Fer- 
guson Drive in Fig. 1 is a cam index..ig 
mechanism employing preloaded bearing 
followers rolling along a tapered cam rib. 
Two followers are in contact with the 
rib at all times (a) maintaining a zero 
backlash condition and an accuracy of 
.001” without auxiliary locating devices. 
This Drive features a modified trapezoid 
acceleration characteristic ...a combined 
cycloidal and gravity curve. The Fer- 
guson Drive has an initial force of zero 
(b) and a smooth, sinusoidal increase. 
Its maximum acceleration value (c) is 
very low and the change through maxi- 
mum deceleration to zero (d) is gradual. 
These smooth indexing characteristics of 
the Ferguson Drive permit operation of 
production machinery at speeds as high 
as 2,000 RPM, if necessary, with a mini- 
mum of 8,000 hours operation while 
maintaining extreme precision and zero 


backlash. 
FIG. 2.- GENEVA DRIVE 


WW 





| 


The six-stop geneva drive shown in Fig. 2 


is representative of the geneva family in 
that its dynamic forces are instantane- 
ously applied and the initial acceleration 
force is fairly high (e) with an even 
higher maximum acceleration (f). The 
change to maximum deceleration is grad- 
ual but there is an almost instantaneous 
stop (g). When operated at high speeds, 
geneva drives wear out quickly and 
cause heavy vibrations that seriously 
affect the life of the machine and product 
quality. 


FIG. 3-- RATCHET & CRANK 





The rachet and crank has a distorted 
cosine acceleration curve (a true cosine 
curve is illustrated in Fig. 3) with an 
extremely high initial acceleration (h). 
The descent to maximum deceleration 
(j) is gradual but, as with the geneva 
drive, stopping is instantaneous (k). Even 
with auxiliary braking action, overtravel 
is extreme and accuracy is very poor. 
Rachet and crank devices have very lim- 
ited use in modern production machines. 


FIG. 4-- 











Fig. 4 shows the curves of the three 
mechanisms on the same diagram. Note 
that only the Ferguson Drive has an 
initial force of zero and the lowest maxi- 
mum acceleration value combined with 
a gradual change to maximum decelera- 
tion. This is why the Ferguson Drive does 
what no other indexing device can do! 


@ SEND FOR CATALOG 


Complete information about the Fer- 
guson Drive is available in the form of 
an easy-to-use catalog containing load 
ratings and dimensions of many standard 
units, drawings and installation photos. 
There is a copy for every design engi- 
neer ... for your copy write: Ferguson 
Machine Corp., 7818 Maplewood In- 
dustrial Court, St. Louis 17, Missouri. 


For more information, circle No. 38 on the Reader Service Card 
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NEW PRODUCTS continued 
single or double sealed in two 
bearing lengths for 12- to 2-inch 
shafts. They added the seals 
without cutting roll length or 
load-carrying capacity and with- 
out changing the cage. 

Orange Roller Bearing Co., 
Inc., Orange, N. J. 
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Micrometer-Dial Speed Control 
Is precise, to 1 part in 4,000 on 
variable speed drive. Resets pre- 
cisely and the setting holds be- 
cause of a new anti-backlash 
control. Can be set at any speed, 
max to 0 in reverse, while run- 
ning or stopped. Self-lubricated, 
overload protected, comes with 
or without built-in motor. 
Graham ‘Transmissions Inc.. 
Menomonee Falls, Wisconsin. 
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Lubrication-Fitting Line 
Relief-type fittings for bearing 
housings that have 44-inch pipe 
thread openings. Used to come 
only in 1/8 inch. Tests show that 
these fittings save 80% of lubri- 
cating time. The cap revolves, 
and can’t fall off. Can flip open- 
ed or closed with one finger. 
Body is flared inside. 

Keystone Lubricating Co., 
Philadelphia 32, Penn. 
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D-C Heat Exchanger Motor 
Mounts vertically, shaft up or 
down; mounts horizontally, base 
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up, down, or sideways. Explo- | 
sion-proof or standard enclosures 
in 25 to 300 hp. ratings. Speeds 
adjusts from 5% of base speed | 
through armature control (con- 
stant torque), to 400% of base 
speed through field control (con- 
stant hp.). A built-in a.c. fan, 
independent of the speed of the 
d.c. motor, cools constantly. It | 
is responsible for much of the | 
motor’s small size and wide 
speed range. Heat exchange is | 
air-to-air. 

The Louis Allis Co., Milwau- 
kee, Wisc. 
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Infinitely-Variable-Speed Drive 

Comes in ratings of: %, %4, 1, 
11%, 2, 3, 5, and 714 hp.; speed 
variations of: from 12-to-1 as | 
high as 25.7-to-l. It is a 1,800- | 
rpm motor with a variable-pitch | 
pulley. 

Lima Electric Co., Inc., Lima, 
Ohio. 
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High-Strength Bakelite Insulator 





Has two parts, and is sold to- 
gether or separately. The base is | 
of 16-gage, cadmium-plated steel. | 
Insulator body is of bakelite, | 
molded around a threaded brass 
insert. It is almost indestructible 
and meets military specifica- | 
tions. Designation: B1-1000. 

Mullenbach Division, Electric 
Machinery Mfg. Co. 
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NEW 


FAST-SIMPLE 
ie a A 


to replace 


INTERMEDIATE BEARINGS 


—_——— a 


SLEEVE BEARING 
CUTS REPLACEMENT COSTS AT LEAST 75% 


ENDS SHAFT REMOVAL 


This revolutionary new bearing introduces 
an unbelievable economy factor to indus- 
trial maintenance. Mounting is accom- 
plished in a fraction of the time required 
for conventional solid bearings! The split 
feature permits mounting at any inter- 
mediate position on the shaft — without re- 
moving the shaft or disassembling the unit 

and cuts installation time and costs 
because it allows for easy bearing replace- 
ment. This unit provides invaluable protec- 
tion to manufacturers who offer warranty 
period replacement service. 


AVAILABLE IN POPULAR SHAFT SIZES FROM 13%," TO 3%." THROUGH 
AUTHORIZED DISTRIBUTORS — (SEE YOUR YELLOW PAGES) 


Write for 
Supplement C of Catalog No. 57 
for full details. 


RANDALL GRAPHITE BEARINGS, 


LIiMa OHIO 


INC. 


For more information, circle No. 77 on the Reader Service Card 





NEW PRODUCTS continued 


Washers For V-Link Belt 

Made of Buffalo hide. Strength- 

ens belt by protecting fabric of 

links and by stabilizing whip 

caused by pulsation. All sizes. 
Brammer Corp., New York. 


Ball Joints 

Valuable for linkages. The old 
spring clip is replaced by a hard- 
ened, self-locking, hex-head set- 
screw. It locks the ball joint any- 


place along a rod. Sizes to fit 

1/4- and 5/16-inch rods. 
Superior Ball Joint Corp., Fort 

Wayne, Indiana. 
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Self-Adjusting Disc Brakes 

Rated at 125 to 575 lb-ft 
torque. Designed as “90M” ser- 
ies. No need to adjust for wear 
until the discs wear out. Brake’s 
high thermal capacity makes it 
suitable for combination brake- 
motors. “Thru-shaft” construc- 
tion, standard length Nema shaft 
extension. 

Dings Brakes, Inc. 


Shaft-Mounted Drive 

All steel. Ratio 25:1. From 3 
hp. at 5 rpm to 30 hp. at 50 rpm. 
Torque now 41,000 in.-lb. High- 
pressure-angle helical gears car- 
ry 12 to 15% greater load than 
ordinary helical gears. All steel 
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circle number 217 on reader service card 3-wall housing keeps moving 


VARIABLE 
5 ot —e 5 Oe Oe aes 
All V to V 


Fractional To 25 HP 
Ratios Up To 8 To 1 


| 


VAR’A’CONE 


© For all ‘A’ and ‘B’ belt drives 
© 1/8 thru 1 1/2 HP 
© Ratios up to 23/4 to! 


New! BEAD CHAIN’ DRIVES 


Low-Speed, Positive Drives or Motion Transfer 
oo At Far Less Cost! 


NOW—BEAD CHAIN—QUALIFIED FOR DRIVES 


Swivel-like Bead Chain and special non-slip sprockets make 
any drive possible ... at low cost... eliminates expensive 
gears, universal joints, etc. Perfect for inaccessible locations! 


ROTO-CONE 

e 1/8 to 25 HP 

© Speed Ratios Up to 
4to1 


ROTO-DRIVE 





© 1/8 te 25 HP 
© Speed ratios up to 8 to 1 
© No adjustable motor base needed 


Kinkless 
BEAD CHAIN 


ELECTRIC REMOTE 


CONTROL BASES 
© Used where drive is out of 
reach of the operator 


VAR’A’CONE 


(Fixed Center Drive) 
© For ‘A’ and ‘B’ belt drives 

© 1/8 thru 11/2 HP 

© Fixed shaft centers 


Complete selection of vari- 
able speed belts, adjustable 
and countershaft motor 
bases, controls, companion 
sheaves, and flexible cou- 


; 
OS® WRITE for 
4 page Bulletin— AP-158. 


MANUFACTURING CORP. 
11818 Milwaukee Ave., Northbrook, Ill. (Suburb of Chicage) 
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Chain of a thousand uses! Low 
cost, attractive, easy to usel 
5 Sizes: 3/32" to %". 
Strengths 20 to 200 Ibs. 


Write for FREE Catalogs! 
SUSPENSION CHAINS § DOOR CHECK 











TAG CHAINS 


THE -JEAD CHAIN MFG. CO. 


209 Mountain Grove St., Bridgeport 5, Conn, 
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Smooth, quiet 
power transmission 
for heavy loads— 


parts aligned, withstands blows. 
The Falk Corp., Milwaukee, 

Wisconsin. 
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Right-Angle-Gear Control 

For manual control of wing- 
flaps in aircraft. Meets full mili- 
tary environmental tests. Effi- 
ciency 95.5% —a 243-in.-lb. in- 
put gives a 232-in.-lb. output 
torque. 

Precision Gear Division, Per- 
fecting Service Co., Charlotte, 
North Carolina. 
circle number 223 on reader service card The Herringbone gear design 
provides continuous tooth ac- 
tion — eliminates end thrust. 


Built for heavy load conditions, Horsburgh & Scott Herringbone 
Speed Reducers give you dependable economical service. ‘I hey’re 
available in single, double and triple reduction units. Check these 


Electromagnetic Clutch 

For tape recorders, calculators, 
coin changers. Standard voltages 
24 to 28 d.c. Pilot mounting di- 
ameters: 1.125 in. Clutching 
torque: 40 in.-oz. No slip rings. 
Completely self contained. Both 
input and output shaft are free 
running but energizing couples 
them. 

Autotronics, Inc., Florissant, 
Missouri. 
circle number 222 on reader service card 


Miplon—New Teflon Blend 

Has all Teflon’s merits such 
as lubricity and inertness, but 
deforms 10 times less under load, 
wears 500 times better, has 4 to 
5 times the compressive strength 
and stiffness. 

Modern Industrial Plastics, 
Dayton, Ohio. 


circle number 220 on reader service card 
Continued on next page 
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9 points of superiority: 
1. Overall design conforms to 


AGMA specifications. 


2. All bearing loads are balanced, 
due to the symmetrical design of 
the gearing. 

3. Oversize bearings and low speed 
shaft provide tremendous overhung 
load capacity. 


4. Heavy wall and base-pad thick- 
ness provides extra housing rigidity. 


5. Housing designed with box-type 


construction for maximum thermal 
capacity. 

6. Every gear is accurately sized and 
then cut on a modern Sykes continu- 
ous tooth gear generator. 

7. All pinions are integral with the 
shafts and are made of heat treated 
alloy forgings. 


8. Dust and oil-proof seals are pro- 
vided on shafts extending outside 
the housing. 


9. Splash lubrication floods all bear- 
ings and gears. 


You'll find a wealth of information in our Catalog 55 describing 


our complete line of Speed Reducers. Write for it, or ask your 


nearby H & S representative. 





THE /(HORSBURGH & SCOTT) CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 





For more information, circle No. 52 on the Reader Service Card 
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NEW 


ROTO-GUARD 


SHAFT MOTION INDICATOR | 


Connects to 
rotating shaft 


Actuates warning 
lights or other signals. 
Operates 

control switches. 


PROVIDES positive indication of drop in speed or stopping 
of machinery 
PROTECTS conveyors « elevators + feeders « belt conveyors 


OPERATING SPEEDS of 10 to 150 rpm make the ROTO-GUARD 
applicable to automatic protection of slow-moving machin- 
ery used in material handling and similar systems 


RUGGED AND COMPACT: approx. 5” x 6” x 6”. 
SIMPLE e POSITIVE « RELIABLE « LOW COST 


A Development of Writ 
r 
THE BIN-DICATOR COMPANY : reg 
13946-E3. Kercheval ¢ Detroit 15, Michigan B fl 
Specialists in Automatic Control Devices for ulletin 
Material Handling Systems for Over 20 Years RG-16 


*TRADE MARK 


WE SELL DIRECT * PHONE ORDERS COLLECT 





Ultra High Precision 
Fine Pitch 


MASTER SPUR GEARS 
inmate delivery EES 


.0002 Maximum Composite Error 
20 Pitch and Finer 
14-1/2° and 20° Pressure Angles 
Hardened and Ground Tool Steel 
Quick Delivery on Non-stock Items 








INVO SPLINE, INC. 


2363 E. NINE MILE ROAD «+ HAZEL PARK, MICHIGAN 
PHONE: SLOCUM 7-8840 
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Dry fluid drive 
absorbs peak belt loads 


BY ADDING A DRY fluid drive to a sand and 
gravel conveyor unit, motor trouble, torn belts 
and considerable downtime are eliminated. 


The belt is powered by a 30 hp, a-c, 1800 rpm 
motor. Sand and gravel from overhead hoppers 
are dropped onto the belt for mixing and con- 
veying to gondola cars. Belt speed is 650 fpm to 
700 fpm which is relatively fast for this kind 
of operation. A car can be loaded in approxi- 
mately 3 min. 


The drive lets the motor come up to speed 
instantaneously when starting; the conveyor 
belt comes up to speed slowly. No slip occurs at 
speed. The unit is protected from peak loads as 
high as 200%. 


This is the result of accurate application of 
the use of a dry fluid drive. 


How it has overcome the difficulties met with 
in the sand and gravel conveyor, can be used as 
an example for applications in other industrial 
areas. 


Outstanding is the fact that slip occurs only at 


starting and during excessive peak loads on the 
belt. 


This is an installation of Wollcottville Sand 
and Gravel Co., Wollcottville, Ind. 


DRY FLUID DRIVE stops motor trouble at gravel pit. 
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BEARINGS — 


DESIGN /APPLICATION 








In this miter box application, four 
Torrington Needle Bearings handle 
radial loads and two Torrington 
Needle Thrust Bearings with thrust 
races handle thrust loads imposed 


by bevel gears. 


Perfect Combination 


for Thrust and Radial Loads 


Here’s a space-saving, cost-saving way to handle high thrust and radial 
loads. Just team up Torrington Needle Bearings with Torrington Needle 
Thrust Bearings! 

With their full complement of small diameter rollers, Needle Bear- 
ings handle higher radial loads than any other anti-friction bearing of 
comparable cross section. And Needle Thrust Bearings are only .0781” 
thick — as thin as an ordinary thrust washer. Together they make a 
perfect combination of compact, light, rugged anti-friction bearings. 

Either type of bearing may be run on hardened and ground adjacent 
parts to meet minimum space requirements. Or they may be used with 
standard races available from Torrington. To make the most of this ef- 
ficient combination, call on our engineering staff for application advice. 
The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 
NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
For more information, circle No. 83 on the Reader Service Card 
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ANTI-FRICTION BEARING 
lubrication requires knowledge 
of specific operating conditions. 
Factors other than quality and 
type of oil or grease must enter 
into selecting the methods to be 
used. 


Expressed in general terms, 
the success of any bearing de- 
pends on proper lubrication. 
This results in: 

(1) Reduction of friction be- 
tween bearing races, rolling ele- 
ments and cage or separator thus 
lowering rate of internal wear. 
(2) Protection of bearing compo- 
nent-surfaces from rust and cor- 
rosion. 

(3) Dissipation of 
heat. 

(4) Protection of the bearing by 
excluding foreign matter. 


operational 


No hard and fast rule can be 
laid down as to when oil or 
grease should be used, but care 
should be taken to see that any 
lubricant is supplied at the prop- 
er time and in the correct 
amount. 

There are many applications 
in which either oil or grease 
could be used satisfactorily, but 
the prime consideration of ei- 
ther depends upon these condi- 
tions: 

(1) Operational speed. 

(2) Load carried. 

(3) Accessibility for lubricating. 
(4) Cleanliness in adjacent areas. 
(5) Ambient temperature. 
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Using anti-friction bearings? 
Here are the pros and cons of... 


Oil vs. grease 


By W. Jj. SCHIMBKE Metallurgist-Chemist, Aetna Ball and Roller Bearing Cu 


The most commonly recom- 
mended lubricant is oil and yet, 
in actual practise, grease is suc- 
cessfully used in a large major- 
ity of bearing applications. This 
is explained by the fact that 
there are definite advantages 
and disadvantages in using 
either type. By correlating the 
conditions with the advantages 


and disadvantages, proper selec- 
tion is easy. 

Oil Advantages 
(1) Oil produces a flushing ac- 
tion on bearing surfaces—helps 
to wash off dirt or abrasive mat- 
ter picked up during operation. 
(2) Oil simplifies removal of lu- 
bricant and cleaning. 

Continued on next page 
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OIL vs. GREASE continued 


(3) Oil develops less fluid fric- 
tion internally than grease. 

(4) Oil provides inherently cool- 
er operation. 


Oil Disadvantages 


(1) Oil has tendency to leak 
through seals and contaminate 
surrounding area. 

(2) Oil requires more elaborate 
sealing. 


Grease Advantages 


(1) Greater tenacity of grease 
enables it to stay in place with- 
out elaborate sealing. 

(2) Grease provides sufficient lu- 
brication for extended periods 
without renewal. 


(3) With less frequent addition, 
grease reduces contamination by 
affording fewer opportunities for 
foreign matter to enter bearings. 
(4) Grease permits use of sim- 
ple seals which are often as ef- 
fective as oil-lubricated bearings 
having elaborate seals. 

(5) Grease provides a better pro- 


tective film during periods of 
bearing idleness. 


Grease Disadvantages 


(1) Grease does not readily dis- 
sipate heat. 

(2) Deteriorated grease is not 
readily removable. 

(3) Grease is limited to low and 
moderate speeds (up to 3000 
rpm). 


Oil Lubrication 


The most important character- 
istics of any oil are freedom from 
dirt or abrasive ingredients, re- 
sistance to chemical breakdown 
or oxidation and freedom from 
gum or varnish forming constit- 
uents. 

Stable oils of mineral type are 
much preferred and are avail- 
able in a wide range of viscosi- 
ties to cover any type of applica- 
tion. Aircraft and automotive- 
type oils should be used because 
their better quality will, in the 
long run, prove relatively inex- 
pensive in comparison with less- 
er quality oils which so often ac- 


GREASE SELECTION GUIDE 





CHARACTERISTICS 


OPERATING TEMPERATURE RANGE 





METHOD OF 
TEST 
0° TO +250°F 


—65° TO +125°F 


—40° TO +250°F | 0° TO +300°F 





Drop Point 300°F Min. 








300°F Min. 300°F Min. 350°F Min. 





Worked 


Penetration 200 to 300 


ee 


200 to 300 260 to 350 
a ' 


265 to 340 





Max. of 10 p.s.i. 
Drop in 100 hrs 
@ +210°F 


Oxidation 
Stability 





Max. of 5 p.s.i. 

Drop in 100 hrs | Max. of 5 p.sii. 
| Drop in 100 hrs 
| 


@ +210°F 


Max. of 5 p.s.i. 
Drop in 50 hrs 
@ +300°F 


and 20 p.s.i. 
drop in 400 hrs 
@ +210°F 





Max. of 3% loss 
in 22 hrs @ 
+210°F 


Evaporation 


Max. of 12% 
loss in 22 hrs @ in 22 hrs @ 
+210°F +210°F 


| Max. of 2% loss Max. of 2% loss 
in 50 hrs @ 


+ 300°F 


_ EEE . 





Spe 


Oil Separation Mil-6-3278 





—+—___ 


Max. of 4% in 
50 hrs @ 
+160°F 


Max. of 12% in 
100 hrs @ 
+300°F 








Low 
Spec. | 
Temperature 
Torque Mil-G-3278 





High 
Temperature 
Performance 


Spec. Lubricate +306 
Mil-G-3278 


T 


| 


Se 


bearing 4,000 
hrs @ +212°F 


— | — 


Max. of 20,000 
| GM-CM-Sec @ 
— 40°F 


— 


Max. of 30,000 
GM-CM-Sec @ 
0°F 


a = 


| Lubricate #204 
| bearing 1,000 
| hrs @ +250°F 


Lubricate #310 
bearing 2,000 
hrs @ +300°F 





Worked TM 
Stability 217-52T 
100,000 Strokes 


| 


sola 





A.S.T.M. 
D-1264-53T 


Water 
Resistance 








+ a a 


Max. penetration Max. penetration 
375. Max. in- | 375. Max. in- 
crease 100 pts | crease 100 pts 


} 
= a 


—S — 


Max. washout 


Max. washout | 
“A 20% 


Uy | 
a) | 


Ee 
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count for faulty lubrication and 
the consequent need of early 
bearing replacement. 


Invariably oil is used when 
operating speeds are above 3000 
rpm, when temperatures are 
above 200 F or below —40F and 
when bearing housings are com- 
paratively large and must be 
cleaned without stopping or dis- 
assembly. 


The various methods of apply- 
ing oil lubricants to bearings 
are: 

(1) Drip feed. This method feeds 
oil to the bearings in regulated 
drops—assures constant lubrica- 
tion. 

(2) Felt or wickfeed. This meth- 
od feeds oil by capillary action 
through a wick placed adjacent 
to the bearing, normally in a 
vertical position. 


(3) Bath-type feed. This method 
requires an oil reservoir to be 
installed in the housing. Oil lev- 
el should not be higher than the 
center of the lowest rolling ele- 
ment. 

(4) Oil mist spray. Here, dried 
and filtered compressed air is 
used to force an oil mist through 
the bearing housing—a lubrica- 
tion method particularly suited 
to cooler operation of extremely 
high speed applications. 


There are various methods for 
applying grease, one of which is 
with grease cups. The most 
common type is a compression 
cup incorporating either a screw- 
down, spring-loaded or auto- 
matic device. 


The screw-down type is used 
where hand-greasing is objec- 
tionable. It is however, an in- 
efficient and wasteful method 
and is very easily contaminated 
during filling. Lubricant is 
supplied only when the cup is 
turned down by hand. 

The spring compression-type 
is more efficient, since it keeps 
the lubricant under pressure, 
but pressure varies with the 
amount of grease in the cup. 


The automatic type has a res- 
ervoir which can be filled by a 
grease gun. A _ spring-loaded 
plunger forces grease through a 
regulating valve plug and orifice. 
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Some types maintain an even 
flow as the spring tension de- 
creases by decreasing the resist- 
ance to grease flow through the 
regulating valve. 

Pressure gun greasing is the 
most prevalent and most con- 
venient method of applying 
grease. Due to the danger of 
seal blow-outs, it is recommend- 
ed that pressure relief devices 
also be used. Pressure relief- 
type fittings, which are com- 
monly used, are equipped with 
a pressure-regulated orifice on 
the side of the fitting itself. 

This feature prevents exces- 
sive pressure buildup during or 
after greasing. 


Another type is a vent plug in 
the housing which is removed 
when grease is applied during 
operation. Excess grease exudes 
from the vent and, after a suffi- 
cient period of time, the proper 
amount of lubricant remains in 
the bearing. 

Where machinery is idle or 
cannot be operated while being 
lubricated, a simple control 
method involves recording the 
approximate grease capacity of 
the bearing against volume of 
grease discharged by each stroke 
of the gun. 

There are applications where 
bearing housings are packed 
with grease. In these instances, 
the void area in the housings 
should not be packed more than 
1/3 full for higher speeds and 
1/2 full for slow speeds. It is 
also advisable to provide as 
large a grease space as possible, 
in order to keep an adequate 
supply of lubricant available. 

A good rule is—a small supply 
of grease if continuously present 
is sufficient. 

Excess grease causes churning 
within the bearing, temperature 
rise and volume increase. This 
can cause leakage and more 
rapid deterioration of the lubri- 
cant. 

The greatest danger from us- 
ing excess oil is churning and 
the subsequent generation of 
hydraulic pressure within the 
bearing. If this reaches a high 
enough value, seals are apt to 
leak or blow out. 
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| 
extremely 
rigid specifications! 


The illustration shows the cast bronze spindle bearing of a very well-known 
and popular metal-working lathe. 


The manufacturer of this lathe has extremely rigid specifications covering 
tolerances, finish, structural quality of the bronze and roundness of the 
bearing even though the bearing is split for its entire length. 


A manufacturer with such requirements naturally turns to Bunting to 
satisfy them. 


For the unusual, as well as the usual, in bearings, bushings, bars or special 
parts of cast bronze or sintered metals, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a 
fully staffed Product Engineering Department are 
at your command without cost or obligation for 
research or aiding in specification of bearings or 
parts made of cast bronze or sintered metals for 
special or unusual applications. 


. 2th or wule for your Copy of.. 


Bunting's “Engineering Handbook on Powder Metallurgy” 
and Catalog No. 58 listing 2227 sizes of completely 
finished cast bronze and sintered oil-filled bronze bearings 
available from stock. 


Bunting. = 


The Bunting Brass and Bronze Company ¢ Toledo 1, Ohio + EVergreen 2-345! 
Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. 
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if bearing forces are uneven, 
here’s how to calculate... 


Unbalanced 
thrust loads 


By NORMAN M. WICKSTRAND 
Mathematician, The Torrington Co. 


Here are three ways to calculate effective 
loads on any type of thrust bearings. An 
axial piston pump is used as an example 
in which the load is applied off-center and 
non-parallel with the bearing axle. 


To calculate effective thrust loads on an axial 
piston pump, five assumptions are made: 


(1) Pistons are subject to full discharge pressure 
and the rest to zero gage. Since most pumps have 
odd number of pistons, the term one-half must be de- 
fined as whole number of pistons on one side of an 
arbitrary reference diameter, which produces worst 
load condition. 

(2) Total load on bearing equals sum of load 
components of individual pistons acting as single 
load placed at centroid of loaded pistons. 


(3) Bearing races are completely rigid except for 
local elastic deflection at areas contacting rolling 
elements. Deflection of each plus local deflection of 
contacting races is proportional to unit load applied. 


(4) When the bearing is needle thrust with large 
number of rolling elements, load distribution can be 
represented as smooth curve. Load intensity varies 
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Ball 
Valves 


Pistons (5) 


Compression 
Springs 


Thrust 
Bearings 


Shoft 
Bearings 


Rotation 


Driving 
Pinion 





AXIAL PISTON PUMP with off-center and non- 
parallel load pattern. 


directly as normal distance from arbitrary reference 
chord. 

(5) Limiting criterion for bearing service load is 
represented by maximum height of curved area. This 
is measure of heaviest load on any one roller or ball. 

The section drawing shows that the center- 
lines of the main pump body and upper thrust 
bearing are inclined at a small angle 5 to each 
other. The drawing on the opposite page shows 
an exploded view of the pump pistons and 
upper thrust bearing with thrust force com- 
ponents indicated for a five-piston pump. 

From assumption 1 only, two pistons are 
loaded. The individual piston loads are labeled 
P, and Ps. These loads are coaxial. The com- 
ponent of each piston load, which is normal to 
the plane of the upper bearing, is P;/cos 5 and 
P./cos 5. The angle 5 is the same angle as the 
angle of the wedge or ramp. The angle is in the 
direction of the zz axis. 

When the load is distributed as in assumptions 
3 and 4, it can be represented by the shaded 
area shown. The load intensity is proportional 
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rtan B(l-cos a) 





a, 
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LOAD ON ROLLING ELEMENTS is distributed 
around portion of pitch circle. 





Distribution 
> Pottern 
—_— 
F 











to deformation, which varies directly as distance 
(measured along the xx axis) from reference 
chord oo. The shaded area can be described as 
the lateral area of an ungula. 

The pump geometry shows that the pistons 
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are placed along elements of a cylinder and 
that the lower piston tips are in a plane that 
is not normal to the axis of the reference cylin- 
der. 

Therefore, the trace of these tips is an ellipse. 
Since distances in the xx direction are useful, 
no error is introduced in assuming this trace 
to be a circle. This is particularly true since 
distances transverse to the ramp angle are used, 
and not up and down the ramp. 

With an even number of pistons, the number 
of pistons under load may be either N/2 or 
N/2 — 1. With an odd number of pistons, the 
number under load may be either %(N +1) 
or % (N — 1). For any given number of pistons, 
it is necessary to evaluate both conditions to 
learn which is the more severe. 

The critical condition always will be where 
the positions are located symmetrically about 
the xx axis. 

The total load on the bearing may be ob- 
tained from one of the following equations. 
The equation for the critical load is selected by 
trying both the first two or the last two. 

When the total number of pistons is even 


Pp x d? p N (1) 


4 cos $ 3 
p a d* w N - 
4 cos $ 2 


When the total number of pistons is odd 


x d? = . De sat (3) 
4 cos $ 2 


x a p N — 1 (4) 
4 cos 5 2 

Equation 2 represents the condition where 
two pistons are on the reference axis zz, but 
unloaded. This condition has less actual bear- 
ing load than if two pistons were considered 
loaded, but produces a more critical loading 
condition on the bearing due to load eccen- 
tricity. 

The line of action of the resultant piston load, 
P, is not co-axial with the thrust bearing or the 
pump, but is located at a point which is the 
centroid of the loaded piston-centers. The dis- 
tance from the axis, zz, of the bearing to this 
centroid is indicated by dimension a. 

To compute a for any condition, moments 
about the axis are equated. For each combina- 
tion of total number of pistons and number 
loaded, a different equation must be set up and 
evaluated. For example, for a 9-piston pump, 
the equation is 

30 
Cos 9 ) 


Pa= “© __P_ oR (cos 
(5) 


cos 5 
Inserting the value of P from equation 4 and 
remembering that 6 = 360°/9 = 40°, the equation 
(Continued on next page) 


P 


¥ 
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UNBALANCED THRUST LOADS continued 


EVEN number of pistons . . . and odd number 


reduces to a/R = .7199 
Similarly, all values for a/R as given in table 1 
are determined. 

The load transmitted to the rolling elements 
of the bearing is distributed around a portion 
of the pitch circle as stated in the fourth as- 
sumption. The load intensity is assumed to 
vary directly as the normal distance from the 
reference chord. The curved surface of an un- 
gula of a circular cylinder represents the load 
distribution. The maximum height h of the 
ungula represents the load on the heaviest load- 
ed roller or ball of the bearing, and hence is 
used as the measure of effective bearing load. 

The load transmitted to the rollers, as repre- 
sented by the ungula, must equal load P 
applied to the bearing by the pistons. The 
centroids of the ungula and the loaded pistons 
must coincide at a distance a if the sum of 
moments about zz axis is to be equal. In other 
words, both the moment of the ungula and the 
moment of piston force must equal P a. 

y = h—r tan B (1 — cos a) 
and 
h = r tan 6 (1 — cos A) (6) 

The negative sign is used for cosé because 
when A is greater than 90° the cosine is negative. 
The above two equations combine to 

y = rtan B (cos a — cos A) (7) 
Since P represents the curved area of the 
ungula 
P=2/f.yrda 
= 2r* tan B ffe'(cos a — cosa) da 
= 2 r? tan 6 (sin A — cos A) (8) 


Moments about the zz axis are equated 
P a =2 f,' yr* cosada = 2r* tanBf," 
(cos*a — COSa cosA)da 
= r’ tanB (A — sin A cosA) (9) 
By solving equation (8) for tan B 
P (secA— 1) 
= 2r(tank—) (10) 
Assuming that the effective load. P., is equiva- 
lent to a uniform load of intensity “h” on the 
entire pitch circle 
P. = 2arh 
Inserting the value of h from equation (10) 
_ xP (secA-—1) 
tanaka 
The effective load is proportional to the applied 
load 
P. =F,P (11) 
where F: is a correction factor. 
Therefore, the value for F: in terms of angle 
is 5 
x (sec 4 — 1) 


F: — : - 
tana—A 


(12) 
Equations (8) and (9) may be combined 
a A—sindcosi 
r _.2(sink —AcosA) (18) 
Equations (12) and (13) cannot be combined to 
eliminate 4 but can be solved numerically. 
Table 2 gives representative values of solu- 
tions which cover complete range of probable 
values. For any given value of a/r, the cor- 
responding value of F: may be found. Values 
of angle i are also given. Other values may be 
found by interpolation. 


(Continued on page 78) 
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INDgete) Catalog lists 7124 Standardized Products 


E MB §©6 STOCK GEARS © SPROCKETS and CHAIN © SPEED REDUCERS 
BEARINGS © PILLOW BLOCKS © COUPLINGS © PULLEYS 


You simplify planning. Select all the parts you need from one 
source — the Boston Gear Catalog. 

You save time and expense. Order from your Boston Gear Dis- 
tributor for off-the-shelf delivery. Why wait (and pay more) for 
parts “made-to-order ?” 

You get top-rated performance. Compare the quality and service 
life. You'll agree Boston Gear products set the highest standards. 
Your Boston Gear Distributor is fully qualified to help you get 
the maximum benefits from standardization — in lower costs, in 
simplified servicing. Boston Gear Works, 94 Hayward Street, 
Quincy 71, Mass. 


For neorest Distributor 
LOOK UNDER “GtaRs” 


CALL \% to 15 HP drives 
YOUR [a S ) 


DISTRIBUTOR 


Remember 
For more information, circle No. 7 on the Reader Service Card 
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LITERATURE 


on machine drives and related components 


Endless woven belts 

Descriptive catalog sheets are 
now offered, giving details of 
transmission applications of end- 
less woven belts on such items as 
metalworking machinery, sound 
reproduction equipment, com- 
puters, and others. Arthur S. 
Brown Mfg. Co., Tilton, New 


circle number 104 on reader service card. 


Integral horsepower motors 
Bulletin 104, eight pages, gives 
details on open and closed, poly- 
phase and single phase motors 
adapted to special applications. 
Components, including bearings, 
end-frames, etc. are described. 
The Leland Electric Co., Day- 
ton, Ohio. 


circle number 106 on reader service card. 


Multiple V-belts 

An excellent 32 page booklet, 
number S-5132, titled “Goodyear 
Engineering Data For Multiple 
V-Belts”, containing such need- 
ed data as “Fundamentals of V- 
Belt Design”, and tables on “V- 
Belt Size for Required Horse- 
Power Rating”. Goodyear Indus- 
trial Products, Akron, Ohio. 
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Coupling 
Solving mis-alignment problems 
is explained in this four-page 
bulletin titled “Dykman Sphere 
Gear Shaft Couplings”. Sheets 
inserted give list prices, dimen- 
sions and ratings, capacities, and 
tips on coupling-selection. 

The Dykman Mfg. Co., New 
York, N. Y. 
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Clutches and brakes 

Sub miniature electro-magnetic 
clutches and brakes are the main 
subjects of this 28-page booklet. 
Table of contents promises: 
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Brakes; Clutch-Brakes; Duplex- 

Clutches; Brake-Clutches; Slip 

Clutch-Brakes. Catalog 957-A. 
Autotronics, Inc., Florissant, 

Missouri. 
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Pulleys 
Interchangeable bushings and 
fixed bore-pulleys with face- 
widths up to 148 inches, are de- 
scribed in catalog CV-1, newly 
published by Maurey. Both types 
described are designed for max- 
imum service life. 

Maurey Mfg. Corp., Chicago, 
Ill. 
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Eddy current coupling 
Eight-page, three-hole bulletin 
FAS 6, titled “Fractional Horse- 
power Adjusto-Speed Drive”. 
Outlined are characteristics such 
as: Wide Speed Range, Low 
Power Losses, Accurate Speed 
Control, and Low Maintenance. 
Dynamatic Division, Eaton Mfg. 
Co., Kenosha, Wisc. 
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Fine pitch gears 

Bulletin No. 560, four-pager 
punched to fit covers, gives fa- 
cilities and capabilities of one 
of the South’s largest manu- 
facturers of precision fine pitch 
instrument gearng. Perfecting 
Service Co., Charlotte, N. C. 
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Belting 

Data book B-220-A, a new publi- 
cation describing the V-Link 
belting line. Complete engineer- 
ing data and instructions are in- 
cluded in the book, describing 


FACTS AT YOUR FINGERTIPS 


adjustability and detachability. 
The Brammer Corp., New York, 
N. Y. 

circle number 115 on reader service card. 
Couplings 

Bulletin 4101, an eight-page gate- 
fold crammed with important 
information needed when select- 
ing couplings. Equivalent horse- 
power tables, dimensions, and 
other facts are listed. The Falk 
Corp., Milwaukee, Wisc. 
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Clutches 

Twenty-five pages of clutch ap- 
plications, bound in stiff covers, 
hinged on the back for easy-op- 
ening. Describes special design 
services for every over-running 
clutch requirement. Formsprag 
Co., Warren, Mich. 
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Fluid couplings 

A number of folded, loose leaf 
pages filled with tabular data on 
recommended hydro - sheave 
drive sizes for alternating cur- 
rent electric motor drives. De- 
scribes a complete ready-to-in- 
stall fluid transmission package. 
Twin Disc Clutch Co., Hydraulic 
Div., Rockford, II. 
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Heavy duty sheaves 

Well illustrated, 16 page booklet, 
describes such things as “The 
Results of Scientific Engineer- 
ing”, while at the same time list- 
ing standardized dimensions of 
stock, cast iron heavy - duty 
sheaves. The Worthington Corp., 
Harrison, New Jersey. 
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can be had for your technical library or component listings. Just 
circle numbers on the reader service card, matching numbers of 
literature which interests you. 
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For Power Transmission Without Maintenance Use 


THOMAS FLEXIBLE COUPLINGS 


Thomas’ 40 years of flexible 
coupling experience is at your 
disposal to help you meet or- 
dinary applications or special 
variations for unusual cases. 


ud 


Under Load and Misalignment 
only Thomas Flexible Couplings 
offer all these advantages: 


1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Float 


3 Smooth, Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While in 
Operation 


Original Balance for life 


5 

6 No Lubrication 

7 No Wearing Parts 
8 


No Maintenance 


Write for engineering catalog 51A, and the name of 
your nearest Thomas representative 


THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 


3-way single 


reduction Euclid Universal worm 


gear reducers 


Euclid Universals are available in a range of 
sizes from fractional horsepower up to 
horsepower, depending upon ratio. Some of 


the noteworthy features, found only in Euclid 


Universals, are offered as standard: 


e Removable Base Plate 
allows worm shaft to 

3 be above or below 
worm wheel. 

e 20° Pressure 
Worm Gears 

e Oversize Shafts 

e Light Weight Housings 


Angle 


Write for Catalog P-1. 


EUCLID UNIVERSAL MACHINE, Inc. 


29950 Lakeland Bivd., Wickliffe, Ohio 
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LITERATURE continued 


Electro-magnetic cycling 

Data sheets numbered: AD-237, 
AD-238, AD-240, AD-243, AD- 
248, AD-251, give details, tables, 
and drawings showing cycledyne 
applications. Among these are: 
“Models with double-shaft ex- 
tension;” with unitized, co-axial 
speed reducer on output; and 
others. Cycledynamics, Inc., De- 
troit, Mich. 


circle number 112 on reader service card. 


Permanent magnet d-c motor 
Bulletin X-112 describes preci- 
sion permanent magnet - type 
d-c motors designed to aircraft 
and missile standards. Their use 
and applications are outlined in 
detail. Globe Industries, Inc., 
Dayton, Ohio. 
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Sheaves, belts, and pulleys 
Bulletin 3101, eight-pages, cov- 
ers a complete line of sheaves, 
variable-pitch sheaves, V-belts, 
flat belt pulleys, pillow blocks, 
flange units, take-up bearings, 
couplings, and timing - belt 
drives. T. B. Woods and Sons 
Co., Chambersburg, Pa. 
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Gearshift drives 

An eight-page technical bulle- 
tin on the gearshift drive. De- 
scribes construction and typical 
applications of the drives; shows 
original equipment photographs 
and gives comparative data. 
Dept. 489, The Lima Electric 
Motor Co., Lima, Ohio. 
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Torque motor 

New bulletin titled “Improving 
Performance of Flat-Armature 
Torque Motors” describes spe- 
cial techniques and drive circuits 
used to get superior response 
from this type of motor. Ray- 
mond Atchley, Inc., Los Angeles, 
Calif. 
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Braking systems 

Described are systems incorpo- 
rating positive control features 
of: dynamic brake, uses drive 
motor as a generator and pro- 
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vides braking action; hydraulic 
brakes in each drive wheel give 
service braking; mechanical 
brake. used for emergency stops. 
Schematic drawings of brake in 
operation highlight the bulletin. 

The Elwell- Parker Electric 
Co., Cleveland, Ohio. 
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Variable speed transmissions 
Specifications, illustrations, de- 
scriptions. Special interest is on 
transmission-types “A” and “D”, 
sizes 33 to 2020; also featured are 
constant displacement reversible 
motors, types “B” and “H”, sizes 
1 to 60. Bulletin 10051-G, 

The Oilgear Co., Milwaukee, 
Wisc. 


circle number 123 on reader service card 


Power transmission equipment 
Sheaves, belts, couplings, bear- 
ings, collars, pillow blocks are 
listed in this eight-pager, cover- 
ing complete line. Drawings, 
photos, tabular data give details 
needed by designers. Bulletin 
3101. 

T. B. Wood’s Sons Co., Cham- 
bersburg, Pa. 


circle number 124 on reader service card 


Flexible couplings 
Filing information. A four-page, 
two-color folder listing import- 
ant data on flexible couplings, 
using resilient rubber or neo- 
prene balls. Shown are ways of 
checking alignment and remov- 
ing balls. Bulletin PB 11000-1-154. 
Elliott Co., Crocker - Wheeler 
Div., Ampere, N. J. 


circle number 125 on reader service card 


Flexible couplings 
Couplings which absorb load 
pulsations and shock are describ- 
ed in a four-page catalog-style 
bulletin. Features of the gear- 
grip include: prevention of end- 
thrust, universal joint action, 
large twist angle for taking up 
shock, no need for lubrication, 
etc. Bulletin No. C-112. 

The Guardian Products Corp., 
Michigan City, Indiana. 


circle number 127 on reader service card 


Dry fluid drives, couplings 
Product photographs, engineer- 
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OHIO STOCK GEARS 


Cost Less 


Compare Prices and See 


M Today, OHIO stock gears cost 
considerably less than other stock 
gears of comparable quality. Yet, 
in spite of this important savings 
you need not sacrifice a single 
advantage offered by your present 
supplier. 


Make your own comparison of 
these points: 


OHIO gear provides top quality 
that matches every basic industry 
standard. 


OHIO gears are stocked in every 
type and size commonly required 
for both original equipment and 
replacement purposes. 


OHIO gears are available for fast 
delivery from local stocks in 52 
major cities throughout the United 
States and Canada. 


Finally, OHIO gears are easy to or- 
der from the new 190 page catalog. 


On every count, OHIO gears offer 
top value at lower cost. Ask the 
OHIO distributor in your area to 
quote on your requirements and 
make your own comparison. 


Get This Handy Catalog — 
Spiral bound to lay flat, it 
is carefully planned and 
indexed to put complete 
information at your 
finger tips 


Manufacturers of gears and speed reducers - both stock and special 


Onnt 


For more information, circle No. 75 on the Reader Service Card 





LITERATURE continued 
ing drawings, and installation 
pictures give details of dry fluid 
drive and coupling applications 
in many industries. Stock coup- 
lings and drives range from frac- 
tional hp to 1000 hp. Tables in- 
cluded will facilitate specifica- 
tion of drives and couplings. Bul- 
letin A-640B, 24 pages. 

The Dodge Manufacturing Co., 
Mishawaka, Indiana. 
circle number 126 on reader service card 


Gear reducers 

Tells about such features as sev- 
en basic reducer-models cover- 
ing all horsepower requirements, 
with each model having 30 dif- 
ferent ratios. Other subjects cov- 
ered by “High Capacity—High 
Quality. Swedish Style Plane- 
tary Gear Reducers” include ball 
tnd roller bearing construction. 

Crichton Co., Johnstown, Pa. 

circle number 137 on reader service card 
V-belts 

Greater resistance to oils, heat, 
abrasion, chemicals, and ozone 
is highlighted. High transverse 
rigidity of Boston V-belts is 


pointed out. Higher strength and 
stretch-resistance are described. 
Form No. 2012-R58. 

Boston Woven Hose and Rub- 
ber Co., Boston, Mass. 
circle number 138 on reader service card 
Bearings 
Sixteen pages of details on ball 
and roller bearings in Catalog 
No. 28, include such specifics as: 
Roller Thrust Bearings; Ball 
Thrust Bearings; Ball Thrust 
Step Bearings; Journal Roller 
Bearings; etc. 

The Gwilliam Co., Brooklyn, 
mB 
circle number 139 on reader service card 
Power transmission belting 
Describes Extremultus belts, 
features subjects: ‘‘Shock 
Loads”, “Cone Pulleys”, “Selec- 
tion of Belt Thickness”, “Ten- 
sion and Maintenance of Ex- 
tremultus”, etc., in 10 pages. 

Extremultus, Inc., New York. 
N. Y. 


circle number 132 on reader service card 
Angle gears 

Selecting 90° power takeoffs for 
aircraft applications is simplified 


by bulletin No. AA-58, a four- 
pager stocked with cutaway pho- 
tos, design drawings and charts. 
It shows major construction and 
design features. 

Airborne Accessories 
Hillside, N. J. 


circle number 144 on reader service card 


Corp., 


Variable pitch sheaves 
Variable pitch drives are listed 
in detail in this 10-page booklet, 
No. V-183-B. Variable speed 
drives with: wide range sheaves, 
locking ring sheaves, and two- 
groove locking ring sheaves are 
tabulated. 
Browning Manufacturing Co., 
Maysville, Ky. 
circle number 143 on reader service card 
Magnetic drive 
How Ampli-Speed works; How 
Automatic Speed Control Works. 
Both are revealed and explained 
with assistance of an excellent 
cut-away illustration of the mag- 
netic drive and its components. 
Bulletin No. 4400-PRD-243. 
Electric Machinery Mfg. Co., 
Minneapolis, Minn. 


circle number 140 on reader service card 














FAN COOLED 


ATION 
M 





Grates 


GEAR MOTORS 
Ye HP to 20 HP 


at 
SENSIBLE PRICES 


A new compact development in gear unit design 


at prices below competition 


STOCKED ‘*t@) 


wt 6OHP RN ER CONVEYOR 
SUPPLIED up to e IG PULLEYS 
450 HP 


WIDE CHOICE 
OF RATIOS 








Precision Machined 

e 
Designed for medium 
to heavy duty service 
at lower prices than 
rolled light pulleys 

* 








Original equipment manufacturers large and small 
are making full use of Crofts capacity and service 
and are incorporating “Radiation” units as standard 
equipment 

Diameters 4” to 60” 
Face width up to 144” 


Completely sealed e Seamless surface 
High machined crown e Economically priced 


AVAILABLE IN FIXED BORE OR BUSHED TYPE 
Literature and prices on request 


a tribute to the excellence of the product 


ROCKWOOD Pulley Manufacturing Co 


+ 20 CROSBY STREET -NEW YORK !/3 











For more information, circle No. 79 on the Reader Service Card 
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Motors 
Industries such as: Food, Metal, 
Chemical, Petroleum, Plastic, 
Paper, Printing. and Textiles— 
all have special uses for electric 
motors. These are described in 
a large, double-size, unfolding 
brochure titled “Sterling Elec- 
tric Power Drives Turn the 
Wheels of Industry.” 

Sterling Electric Motors, New 
York, N. Y. 


circle number 145 on reader service card 


Power terminal 

How to save cost, space, and 
weight is told in this two-color, 
four-page bulletin, No. PPT-58, 
giving details of the packaged 
power terminal. This is because 
the package includes operations 
which were once done separate- 





AJAX 3-D Dihedral Couplings with 3-degree capacity relieve 
strains between motors, gear boxes, and traction wheels. 


ly. 

J. D. Christian, Engineers, San 
Francisco, Cal. 
circle number 146 on reader service card 


FOUR @§47F 3D DIHEDRAL COUPLINGS 
_ ELIMINATE MISALIGNMENT HAZARDS 
_ ON EUCLID CRANE AND HOIST TROLLEY 


Motion indicator 


Construction features of the Roto- 
Guard are shown in drawings 
and cutaways. These are: dust- 
tight switch enclosure, adjust- 
able swich mounting, self-lubri- 
cating ball bearing construction, 
and others. 

The Bin-Dicator Co., Detroit, 
Michigan. 


circle number 147 on reader service card 


Speed reducer 
Lists several of many applica- 
tions for the Shaftex speed re- 
ducer. Included are: pumps, ma- 
chine tools, runout rolls, rotary 
screens, mixers, tumblers, agi- 
tators, conveyor systems. hoists, 
and others. Bulletin 20 E 8903. 
Allis Chalmers Manufacturing 
Co., Cincinnati, Ohio. 
circle number 141 on reader service card 


Controls 
An 8-page descriptive bulletin, 
No. 958, illustrates industrial 
controls. Both individual prod- 
ucts and assembled controllers 
are illustrated and described. Al- 
so featured are several speed- 
responsive switches. 

The Euclid Electric and Man- 
ufacturing Co., Madison, Ohio. 
circle number 142 on reader service card 
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Crane service is hard service, 
Heavy loads, constant starting, 
reversing, and braking set up 
unavoidable weaving and twist- 
ing stresses on all components. 


The photograph shows how 
Euclid Crane & Hoist Co., Cleve- 
land, Ohio safeguards perform- 
ance by protecting bearings, 
gears, armatures, frames, and 
housings against misalignment 
strains by using AJAX 3-D 
Dihedral Couplings. Located be- 
tween all driving and driven 
units of trolley and hoist, the 
four AJAX 3-D Dihedral Coup- 
lings insure against costly inter- 
ruptions to crane service and 
dificult expensive repairs due to 


inaccessible overhead installations. 


Cutaway section of AJAX 3-D Dihed- 
ral Coupling with 3-Degree angular 
and/or offset capacity. Other standard 
Dihedral Couplings up to 7 degree 
capacity. 

Also AJAX Bronze bushed Rubber 
cushioned Couplings. 


The patented Dihedral tooth design of AJAX Dihedral Couplings 
reduces backlash to the vanishing point, an important factor in the 
smooth operation and precise control essential to load handling. 


The nationwide organization of AJAX Coupling specialists offers 
broad and fully qualified experience as an aid in improving perform- 


ance and reducing costs. 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 


Representatives in Principal Cities 


For more information, circle No. 27 on the Reader Service Card 





ABSTRACTS 


of current technical papers 


Total composite error and position error 


THE DESIGN AND FABRICATION of pre- 
cision gears has led to the development of 
total composite error, TCE, and angular posi- 
tion error. TCE is widely understood. Angular 
position error is a more recent idea and is still 
limited to high precision work. 

Position error is sometimes called index er- 
ror, but committees of the American Gear 


By GEORGE W. MICHALEC, Manufacturers Association (AGMA) prefer the 
S@gtion Head, Engineering Division, term “position error.” 


Géneral Precision Laboratory, Inc. Total Composite Error 


It includes tooth-to-tooth variation due to 
profile error, lead error, pitch error, and tooth 
spacing error due to non-concentricity of the 
center of rotation with the pitch circle, and 
secondary effects due to lateral runout or side 
wobble. 


TOTAL COMPOSITE error is the 
maximum range of center distance 
varation of a gear when rolled with 
a master gear on a variabie center 
distance fixture. 


POSITION ERROR is caused by in- 
accuracy of tooth spacing in either 
circumferential or radial direction. 
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S = Theoretical perfect tooth 
by ole lalare| 


S+.S, = Actual tooth spacing 


AS, = Toothspacing error for 
first poir teeth \ 
4S, = Tooth spacing error \ 
tor second poir teeth . 
»\ 
4OS,+4S, = Accumulative tooth spacing 
error over two pair of 
teeth 


Ability of gears to transmit motion smoothly 
and with constant velocity is directly related 
to TCE. Consider the effects of the major 
components of TCE: runout and tooth-to-tooth 
composite error. Runout in a gear causes a 
sinusoidal positional error E 


e . 
E= + sin 6 


where e = eccentricity or % runout 
r=radius of gear 
@= angle of mesh position around gear 

The other major component of TCE is tooth- 
to-tooth composite error. It includes spacing 
error, profile error, lead error, and tooth thick- 
ness error. 

Tooth-to-tooth composite error cannot be 
greater than the TCE and is usually less. There- 
fore, position error due to tooth-to-tooth com- 
posite error will never exceed the positional 
error if cumulative effects are disregarded. 


Position Error 

Position error is caused by inaccurate tooth 
spacing. Theoretically, teeth are to be concen- 
tric with the axis of rotation and equally spaced 
along the pitch circle. In practice, there are 
imperfections. Inaccuracy of the profiles is due 
to an integration of all tooth-to-tooth errors and 
eccentricity of rotation. This results in profile 
displacement from the ideal position. 

Profile position error is related to the total 
composite error, but the relation is not always 
simple and direct. It does directly affect angu- 
lar position accuracy of mated gears. The an- 
gular positions would be relative to the axis 
of the gear, which may be either a bore or a 
journal diameter. 

Position error inspection is random. Usually 
the angular position of the tooth profile is 
checked by probing the tooth contour or in- 
serting a probe between the teeth. Because 
angular position errors are small, the angle 
of position measurement is often checked with 
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Fa\-9 + 4S>2 


Note: Tooth spacing errors may 
T-Mobile Mel Mellel lelamaelit ice) 
shown) or linear values ot a 
specified pitch radius. 


optical instruments. It is a slow and expen- 
sive operation. 
Significance of Position Error 

For 10 years the gear industry has been using 
TCE to gage gear quality, particularly the 
angular positional accuracy of transmission. 
This has been a great achievement, compared 
to the days before World War II when gears 
were merely specified by pitch diameter and 
tolerance. A gear can meet TCE specifications 


and yet have severe position error. The con- 
verse is also true. 


Improper Number of Teeth 

A limitation of TCE inspection is established 
by considering a gear made with one less, or 
one more tooth than specified. If the gear were 
otherwise perfect, the TCE would be within 
specification yet the teeth could have huge posi- 
tion error. Consider a 47-pitch gear, 96 teeth, 
having only 95 teeth. Each tooth would be in 
position error by about 0.0005”. This is a rela- 
tively small error, but since it is accumulative, 
it amounts to one tooth and space 0.0654” 
around the gear. In making TCE inspection on a 
variable center distance master rolling inspec- 
tion device, the values of center distance for a 
complete rolling of the gear could be perfect 
and constant since the tooth spacing is constant, 
although in error. For proper cutter setting, the 
center distance error, when rolled with a mas- 
ter, would only be in the order of 0.001”. This 
would not be taken as a clue showing the gear 
had the wrong number of teeth. Alternately, 
there would not be any center distance error if 
the gear cutter is set to proper depth by use 
of the center distance inspection data. The easy 
way to detect the flaw is to count the teeth. 


Relations 
Although TCE and position error are differ- 


ent, they are related. Both indicate the degree 
Continued on page 86 





UNBALANCED THRUST LOADS 


ROE LL LL ee Le 





Odd number of 
pistons loaded 


Even number of 
pistons looded 





| 


No.of : P 
Total no. \'090e7 | Fe | DY A | 
of pistons \P/5100S 
8090 | 84/0| 3.340 5393 |\154.20 2.089 | 
.8660 | 68.96| 4.0/8 6667 | 118.50 | 2487 | 

| 


5617 \146.57| 2.146 7490 | 9874 |2495 
6533 |/2/.80| 2435 8047 | 85.2/ | 3.301 | 
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50 | 55 | 60 | 65 
= oe | am 












































70 75 | 80 85 | 90 





| 
| 
a 
1800 \150.4 \135.5 \226 \110.5 | 986| 864\735 |590 | 
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‘ue 2s 2.254 rea Sa | 2,899 | 3.260 | 3.785 ia 


























Toble2 
STATS Bea, Se aR aa eres meee 
| No of pistons! 5 6 FAG I Se /0 





63/ \682 |\7.78 | ase 9.5/ 
YobleZ an 
USE these tables with the formulas. 


F | 525 | 


Effective oxia/ load factors in axia/ piston 
PL ee LL CL 


P=Fpd® 

P =Total effective load-/os = Diameter of pistons -in 

F =Factor= En,f, n= No. of pistons loaded 

p= Dischorge pressure - psi , = Correction factor for 

effect of eccentricity 
95 me =t te tek a ae a Ce T 7 

| +— 

90|+/Opistons —+ 
| | 


a Seah 
855 9 pistons 
80 —} | 


4 
&75+-—+—- + + 
s7° = 
| 


GS 1 
3 70\- S prstons —t- 





\65|-7 pistons = 4. 
| 
«o|— } 
aa 
55-—- 
| \ 
so| -Sarstors_{ 1 1 1; _{ _|_1 
|_Sajstone—}—}—+—} | + | | | | 
5 10 15 20 25 30 35 40 45 50 55 60 65 
OL*ANGLE OF ROTATION 
CURVES OF FACTORS for all angular positions 
shaft through 75° rotation. 


| 
1 


45 


Dimension a must be the same for both 
thrust bearing and pistons. Value of a for 
any desired pump can be found by using value 
of a/R from table 1 and computing a/r, obtain- 
ing the correct factor F: from table 2. If a/r is 
less than 0.5, then F: can be computed. 


Fi=1+2= (14) 


Derivation of F: when a/r is less than 0.5 can 
also be obtained. 
In most pumps the pitch diameter of the 


pistons and thrust bearing are the same, or 
nearly so. When this is the case, values for F: 
for each condition can be computed in table 1. 
Calculations are further simplified 


i 8 (15) 


c=FiT cosd 


F =4 NF: (16) 


Equation (15) becomes 
p.=F — a (17) 
cos 5 

The use of corresponding pairs of values of 
N: and F: from table 1 will determine the worst 
condition for any probable number of pistons. 
These conditions are indicated by asterisks. 
Using only the worst conditions will produce 
the values in Table 3. Equation (17) provides 
a simple method of computing maximum effec- 
tive load when the two pitch diameters are 
approximately equal. 

The tables give the proper factor for 
the worst conditions only. The curves show 
factors for all angular positions of shaft through 
75° of rotation. It illustrates that effective bear- 
ing load is more uniform for an odd number of 
pistons than for an even number. 

Sometimes the inlet pressure is not zero as 
stated in assumption 1. Assume a pump with 
seven 0.750 in. diameter pistons on a 2.125 in. 
pitech diameter. Wedge angle is 13°. Inlet 
pressure is 400 psi and discharge pressure is 
950 psi. 

Whenever inlet pressure is more than 1% of 
outlet pressure, critical loading on the bearing 
occurs when N/2 or (N+1)/2 pistons are sub- 
jected to outlet pressure. Since inlet pressure 
must be considered, 


_ xd* p N+1l xd? p, N-1 
_ 4 cos5 2 ¥ 4 cos 2 


(3a) 
p O.4 36 
Po x2 (cos5 — 2 yr 


- “ Pi (: + 2cos 0) R (5a) 


cos 


Simplifying (3a) and (5a) and substituting the 
values from this example gives 


_ x(.750)? 1 ms ue 
P= 4 cos 13° ( 950 4 + 400 3) 
= 2270 lbs. 
x(.750)" _ 2.125 


= 99 — es 
Pa=2270a 4 2 cos 13° 


( 2.950 (cos 25.71° + cos 77.14°) 


—400 (1 + 2 cos 51.43°) 


Therefore a = 0.263 in. 


Due to appreciable inlet pressure, the effec- 
(Continued on page 86) 


= 595 
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BOOKS 


Gear Ratio Tables for 
4- 6- and 8-Gear Combinations 


By Earl Buckingham, Brighton, England; Pub- 
lished by the Industrial Press, 93 Worth St., 
New York, N.Y.; Library of Congress catalog 
card No. 58-13792. Price: $5.00. 
Contains tables of consecutive, factorable num- 
bers from 1000 to over 40,000, with values of 
their ratios and reciprocals of ratios. 


The book shows by specific examples how 
these tables may be used to obtain suitable 
sets of change-gears. Divided into four parts, 
the first section gives examples worked out, 
showing how calculations are done. 

Parts two and three are made up of tables 
of consecutive factorable numbers with ratios 
and reciprocals of ratios. Brocat’s tables of 
ratios make up part four. 


Introduction to Electrical Applied Physics 


By N. F. Astbury M.A., Sc.D., M.I.E.E., F. Inst. 

P, Professor of Physics, University of Khar- 

toum; Published by the Philosophical Library, 

15 E. 40 St., New York 16, N. Y.; Price $4.75. 
Astbury’s essay is an excellent attempt to bring 
together subject and specialist topics. 


Treatment of chosen topics has been circum- 
scribed somewhat by lack of space. But, in 
essence, the book is not only a matter of new 
work accomplished, but also reflects a revived 
interest in applications of earlier work. 


Chapter and section headings include titles 
like: Electromechanical Coupling; Electrical 
Units and the General Equations; The Mag- 
netic Field; Electromechanical Systems with 
Feed-Back; Some Mechanical Considerations. 


Industrial Lubrication Practice 


By Paul D. Hobson, P.E., A.M.I. Mec. E., A.M.I. 
Mar. E.; Research Associate, Pennsylvania State 
University; Published by Industrial Press, New 
York, N. Y., Price $8.00. 


Guide to a sound lubricating-practice and its 
application as a cost-saver in machine opera- 
tion and maintenance. 


This practical working manual covers motors, 
engines, and generators. Titles listed in the 
table of contents include: Running in New 
Bearings; Plain Bearings; Anti-Friction Bear- 
ings; Methods of Lubricant Supply; Storage 
Preservation of Machinery; Chains, Ropes, 
Belts, and Couplings; and Gears. 
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HERE! The last word 
in ““V” Link Belting 


IMPROVED 
COMPOUND 

Specially developed for great- 
er flexibility, easier handling 
and smooth good looks. 


GREEN FOR 
NEOPRENE 

Specially developed green 
colored compound ideal for 
heavy-duty uses where oil is 
present. 


EXCLUSIVE 
PRE-STRETCHING 
Every foot pre-stretched 
under controlled tension 
on specially designed 
machines to give you 
maximum performance. 


BRAMMERTOOL * 
A simple touch on this 
patented tool releases 
Brammer links in a 
jiffy, makes adjustments 


in seconds. 
* patent pending 


BRAMMERIVET 

Exclusive “curvex” head rolls 

on fabric without harming it. 
Thicker shanks anchor perma- 
nently to link in positive-lock fit. 
SIZE IDENTIFICATION 
Large raised letters on the rivet 
head quickly, clearly show you the 
right size every time. 


SAME PRICE AS ORDINARY 
“Vv” LINK BELTING NOW 


ON THE MARKET 


PATENTED WORLD WIDE 


BAM 


BRAMMER CORPORATION, 4e6 Broadway, New York 13, N. Y. 
Circle No. 8 on the Reader Service Card 
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HORTON 
VARIABLE SPEED CLUTCH PULLEYS) 


soft starts 


acceleration 
* 
inching 
drives 


Use a Horton Variable Speed Clutch 
Pulley with an A. C. electric motor 
and get the same performance as a 
variable speed drive at a FRACTION 
OF THE COST. 


write for bulletin M-1 


HORTON Manufacturing Co., Inc. 


Minneapolis 14, Minnesota 











Circle No. 53 on the Reader Service Card 





with replaceable nylon disc 


(sh 
‘= - 
4 


Eliminates vibration, bearing wear under 
most rugged service conditions. Nylon float- 
ing member affords a non-conductive joint 
— absorbs wear, requires no lubrication or 
service attention. Steel hubs accurately 
bored for close shaft tolerances. 

x. Write today for data! 


mAs METAL PRODUCTS CO. 


863 EAST 140th ST., CLEVELAND 10, OHIO 


*for all light-duty 
service to 1/2 h.p. 
at 1750 r.p.m. 


ye 
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PATENTS 


Release Clutch 


U. S. Patent 2,856, 046; Karl Bofinger, Cincinnati, 
Ohio, assignor to American Can Co., New York, N. Y. 
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This unit has a driving clutch member and a 
driven slip clutch plate. Slippage of the plate 
against the driving member performs the dis- 
engaging function. A stationary magnet is 
mounted adjacent to the path of travel of the 
plate. An attached member moves with the 
plate and presses between the plate and mag- 
net to receive the magnetic forces and to at- 
tract and hold the plate disengaged from the 
opposing member. 


Gear Accuracy Tester 
£9 
O)e-# 


ee 
e gi 
A pn 7 ©} a Pa 
N - 


4 “7 BIS OS SL 
a + 

















é Mg 
6 0 
U. S. Patent 2,855, 691; F. W. Cunningha, Stamford, 


Conn. 
This tester tests accuracy of gears. It has two 
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an easier way 
,o order gears / 


shafts with meshing gears. One gear is the 
test gear and the other a high accuracy gear. 
A third shaft is coaxial with the second with 
a worm gear powering the first. The third shaft 
is driven by a separate worm gear drive. The 
first and third shafts operate in reverse ratio 
of the nominal pitch diameters of the first and 
second gears. The test gear is mounted on either 
the first or third shaft and, if accurate will 
rotate satisfactorily with the coaxial second 
and third shafts. 


Coupling 

U. S. Patent 2,857,576; Ernst U. Mannheim, Ger- 
many, assignor to Knorr-Bremse, Munich, Germany. 
This coupling has two opposing flanges with 
fluid ducts in each leading to the engaging 
surfaces. There are rubber rings projecting 
from the surfaces of each flange. The rubber 
rings are pressed tightly against each other 
to form a fluid tight seal. There are elec- 


There is an easier way... 
la 0 se 
There's only one simple symbol to 


check when you order 














A 

















1e@. © 





~*~ 


, \ /4 
A 


é re 





trical contacts beside each ring forming elec- 
trical continuity for current. A spring-loaded 
retainer and toggle mechanism keeps the two 
parts in coupled position. The retainer and 
toggle are mounted on one flange and a hook 
is on the other. The hook engages the toggle. 
A second hook on the second flange is engaged 
by the retainer. 


Shaft Seal 


U. S. Pattent 2,857,182; William R. Bain, Frederick 
W. Hoeltje, Wylie L. Johnson and John B. Wheatley, 
Indianapolis, Ind., assignors to General Motors Corp., 
Detroit, Mich. 


This patent is based on a fluid seal of the 
sliding-contact type which has a support mem- 
ber and a cage that holds a shaft than can ro- 
tate but yet has freedom for axial movement. 
A seal follower is mounted on the shaft ad- 
jacent to the bearing. A sleeve encircling the 
shaft is adjacent to the follower and recipro- 
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Br STOCK GEARS 


You won't need calipers or slide rule when you 
order Bond Stock Gears. Every gear in our compre- 
hensive line is identified by a simple symbol—a 
symbol that tells us exactly and unmistakably what 
you are ordering. 


Easy ordering is only one of the advantages of using 
Bond Stock gears for replacements—or as original 
equipment. You get quicker delivery, too, because 
far less time is required to take a gear out of stock 
than to make it to special order. You also save 
money, because hours of highly paid skilled labor 
are needed to produce a special gear. 


Start right now to save on gear replacement costs 
and ordering time. Write for Bond Stock Gear 
Catalog No. 100 today. 


Carried in stock by 
DISTRIBUTORS IN PRINCIPAL CITIES 


Consult your local Classified Directory 
or write to 


CHARLES BOND COMPANY 
617-23 Arch Street, Philadelphia 6, Pa. 


STOCK GEARS 
® SPEED REDUCERS 
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Are you getting 
the lion’s share? 


There’s a huge portion of meaty information 
between the covers of each issue of Power Trans- 
mission Design Magazine. Make sure you’ve gotten 
the most out of this one before you pass it along. 
Leaf through it again, particularly noticing things 
like New Products, starting on page 53, and Useful 
Literature, starting on page 71. If you need details 
on any of them, the Reader Service Cards will 
bring them to you promptly. 
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SWEDISH TYPE 
PLANETARY 


SPEED REDUCERS 











© Std. Ratios © 7 Models; 30 
3.4-1to 216; 1 Ratios per model 


Now! Swedish type planetary speed reducers, made to American 
standards, give you reliable performarce at weight and space 
savings up to 50% of conventional gear reduction units. These 
advantages add up to 30% savings in cost! 

Interchangeable planetaries combine to produce needed 
ratio in power ranges of from 5 to 18,000 H. P. Snap-ring con- 
struction throughout—only 4 bolts used to assemble desired 
ratio. High quality steel alloy gearing, ball and roller bearings 
in optional steel or aluminum housings. 


Write for descriptive bulletin today! 


THE CRICHTON COMPANY 


EQUIPMENT DIVISION 
520 Vine Street, Johnstown, Pa. Phone: 9-5633 


cance 
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COMPUTING MOTORS continued from page 33 


energy. When you choose a motor, take care 
to insure that Aw is within the operating speed 
range. 

The method for calculating time required by 
the motor to accelerate the load and flywheel 
back to original speed is more difficult. A 
method for making this calculation is: Let 
Tm: equal the motor-torque obtained from the 
speed-torque curve at the beginning of the ac- 
celeration period, and Ty; equal the load torque 
at the same instant. Let speed of the motor in 
rpm at the beginning of the acceleration period 
be N;. The available accelerating torque at the 
beginning of the accelerating period is 

T; = oo — Tu Lb-ft 
Let Tn2 equal the available motor torque at the 
end of the accelerating period (load and fly- 
wheel at normal speed) and Ty2 equal the load 
torque at the same instant. The speed of the 
motor in rpm at the end of the accelerating 
period is No. The available accelerating torque 
at the end of the accelerating period is 
Tz = Tme — Tre Lb-ft 
the latter is a point of stable operation, thus 
motor torque equals load torque, Ts becomes 
zero. 
Let T= T: — T2 Lb-ft 
9 
A= T,/T2 
T.= KT 

Where K is a constant which varies as a com- 

plex function of a (see table). 


Time in seconds required for the motor to 
accelerate load and flywheel can be calculated 
_ J(N; — No) 
 $S56T, 
Acceleration time must be shorter than the 
length of the duty cycle, or if the duty cycle has 
more than one peak it must be shorter than the 
period between peaks. 


sec 





PATENTS continued from page 81 


cates in the cage. The seal annulus engages 
with the follower. A ring seals between the 
support member and the sleeve member. The 
seal ring has one of its peripheral surfaces 
engaged with a cylindrical surface and is re- 
lieved over a portion of its peripheral axis. 
The surfaces are exposed to fluid pressure 
which forms an abutment on the shaft when 
the annulus is in contact with the follower. 
This moves the sleeve toward the follower 
when the shaft moves axially. The shaft car- 
ries lubricating oil under pressure into the 
follower. Ports in the follower discharge oil 
against the face of the annulus and other ports 
discharge oil against the shaft, forming a seal. 
Additional ports discharge oil into the cage 
which has a drain. 


JANUARY 1959 / POWER TRANSMISSION DESIGN 





AGMA MEETING continued 


from conception, when pegs and 
spokes were used to transmit 
motion, through the cycloidal 
tooth form and finally the pres- 
ent day involute tooth form sys- 
tems. 

The Tooth Form Committee, 
chairmaned by G. P. Maurer, 
Falk Corporation, reviewed a re- 
vised copy of standard AGMA 
201.02, Tooth Proportions for 
Coarse Pitch Involute Spur 
Gears. The revised draft incor- 
porates the proposal covering 
standardized tip relief of the ba- 
sic rack tooth form. 

The Nomenclature Committee, 
chairmaned by Granger Daven- 
port, Gould and Eberhardt Co., 
is revising standard AGMA 
110.02, Nomenclature of Gear 
Tooth Wear and Failure. The 
committee is also planning to 
revise and combine standards 
AGMA 111.03, Letter Symbols 
for Gear Engineering, AGMA 
112.03, Gear Nomenclature, and 
AGMA 116.01, Abbreviations for 
Gearing. 

The Aircraft Engine and Pow- 
er Take-off Gearing Committee, 
chairmaned by John C. Leming, 
Gear Grinding Machine Co., has 
completed work on _ proposed 
tentative standard AGMA 431.01, 
Design Procedure for Aircraft 
Engine and Power Take-off Bev- 
el Gears. The committee has 
started work on a new scoring 
formula. 

The Wormgearing Committee, 
chairmaned by J. E. Gutzwiller, 
DeLaval Steam Turbine Co., is 
working on a revision to stand- 
ard AGMA 341.01, Design of 
Coarse-Pitch Cylindrical Worm- 
gearing. 

The Aircraft and Missile Con- 
trol Gear Committee, chair- 
maned by C. A. Underwood, 
Raytheon Mfg. Co., has just 
completed and approved pro- 
posed tentative standard, Con- 
trol Gear Accuracy Specifica- 
tions. The scope of this standard 
includes: a) definition of gear 
errors as applied to control 
gears; b) methods of measuring 
gear tooth errors and gear 
blanks; c) procedure for the com- 

continued on next page 
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GEAR PERFORMANCE COMPARISON CHART 


PE Se RE 





MO mn PICT D CMT sa Ae Cll + 


4.4 


42 Scam) 22 DUTI-RATED GEAR— 
4.0 Hardened after cutting. 
Precision processing per- 
38 mits maximum hardness 
3.6 while holding accuracy 
oil within extremely close tol- 
w erances. 


S$ 3.2 


. 3.0 ORDINARY HARD GEAR— 
wos Hardened after hobbing 
ite ORDINARY HARD GEAR ‘ and shaving; hardness 
> 2.6 limited to maintain reason- 
E24 able accuracy. 


w 2.2 
x 


- ORDINARY GEAR— 


Hardened before cutting; 
1.8 hardening limited to main- 
36 tain machinability. 
1.4 

SOFT GEAR— 
1.2 7 Low hardness— excessive 


1.0 size required because of 
0 & 10 15 20 25 30 35 40 45 SO 55 60 low capacity. 


HARDNESS-ROCKWELL C SCALE 


LINE-0-POWER Speed Reducer LINE-O-POWER Right Angie Drive 


ORDINARY GEAR 


SHAFT-MOUNTED Drive LINE-O-MOTOR Drive 


Write for SHAFT MOUNTED and LINE-O-POWER Catalogs 
See how You can get more for Your Drive Dollar! 


YEARS ao” 2 


1859-1959 
Beller Power Thartbmnission Through Beller Geass 
FOOTE BROS. GEAR AND MACHINE CORPORATION 
4575 SOUTH WESTERN BOULEVARD e@ CHICAGO 9, ILLINOIS 
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A NEW OPPORTUNITY! 


. . « for the specialty sales engineer, and 
for the industrial distributor who wants an 
integrated power transmission line. 


During January, 1959, a national power transmission sales division 
is being established. It offers a group of well established products 
manufactured by firms of national reputation. 


The items handled by this organization are specialty products with 
each manufacturer, and supplement each other when used together 
in a power train. 


and manufacturer all benefit from the 
pooling of selling time, product features, patent positions, application 
engineering, and overall purchasing — sales — service efficiency 
advantages. We are the central sales clearing house for the United 
States and Canada. 


Customer, selling agent, 


Only items for machinery drive and operational contro] are included 
in the group. Customers are industrial users and most OEM accounts. 


Advise us at once of your area of interest: Agent and/or distributor 
— power transmission equipment lines now handled — territory and 
coverage — new enterprise or established business. 


Reply to Box 1591, Power Transmission Design 
812 Huron Road 
Cleveland 15, Ohio 

















ICKERS, 
MAGNECLUTCH . 


The most versatile and dependable 
clutch for power transmission and torque control... 
MAGNECLUTCHES lick the toughest application problems 


The Vickers MAGNECLUTCH consists fundamentally of two rotating concentric 
cylinders coupled by dry magnetic particles under the influence of a magnetic field. 
With no direct contact between clutching surfaces, there is no wear; life of the 
MAGNECLUTCH is exceedingly long. Torque is easily regulated by varying the 
magnetizing coil current. 

Unlike all other industrial clutches, torque transmitted is independent of speed. 
Since starting and running torques are the same, there is no grab or chatter during 
acceleration or braking periods; operation is extremely smooth. Tor ue is transmitted 
at zero slip with 100% mechanical efficiency. MAGNECLI TCHES have a broad 
range of operating speeds, provide torque limiting, fast response, and can be easily 
and remotely controlled. 


The many unique features of MAGNECLUTCHES make them the most versatile 
and dependable clutches available, whether for tension control, cycling (start-stop) 
operation, torque limiting, controlled acceleration, wind-up, starting of high inertial 
loads, or constant torque transmission. Write for Bulletin 6000A 


Sales Engineering Offices: Boston * Chicago * Cleveland 


Detroit * New York © Washington, D.C. ¢ Los Angeles 
VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


EPA 6100-1 


ELECTRIC PRODUCTS DIVISION 


1817 LOCUST STREET @ SAINT LOUIS 3, MISSOURI 
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MEETINGS 


JANUARY 26-27 


American Society of Lubricating En- 
gineers, Gear Symposium, Morrison 
Hotel, Chicago, Ill. Contact: Calvert 
Willey, Executive Secretary, 84 East 
Randolph St., Chicago, Il. 


JANUARY 28-29 


Association of Roller and Silent 
Chain Manufacturers, annual meet- 
ing, Drake Hotel, Chicago, Ill. Con- 
tact: A. L. Taylor, Executive Secre- 
tary, Upton Station, PO box 55247, 
Indianapolis, Ind. 





AGMA MEETING continued 


pensation of measuring errors; 
d) accuracy levels for control 
gears; e) effective size. 

The Bevel Gearing Committee, 
chairmaned by Wells Coleman, 
Gleason Works, is working on 
combining standards AGMA 
206.03, Fine-Pitch Straight Bev- 
el Gears, and AGMA 208.01, 20- 
Degree Straight Bevel Gear Sys- 
tem, into one standard. A task 
Committee was appointed to act 
with the Gear Rating Commit- 
tee to review bevel gear strength 
and durability standards. 


The Metallurgy and Materials 
Committee, chairmaned by John 
Erler, Farrel-Birmingham Co., 
Inc., is working on a revision to 
standard AGMA 241.01, Gear 
Materials—Steel. The commit- 
tee approved the release of ten- 
tative standard AGMA 244.01, 
Gear Materials—Nodular Iron. 
This standard will be available 
shortly from AGMA headquar- 
ters. 

The Measuring Methods and 
Practices Committee, chair- 
maned by F. L. Heine, Milwau- 
kee Gear Company, has appoint- 
ed a Task Committee Chairman 
for each of the following proj- 
ects: 

a) Rolling Method of Inspection 
b) Individual Error Inspection 
c) Calibration of Master Gears 
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d) Indicators 

e) Inspection Equipment 

f) Measurement over wires In- 
spection 

g) High Production Coarse Pitch 
Gear Inspection 

The committee plans to cover 
all areas of gear inspection. This 
data most likely will be pub- 
lished in the form of Informa- 
tion Sheets. 

The Fine Pitch Gearing Com- 
mittee, chairmaned by P. M. 
Dean, Jr., General Electric Co., 
has completed proposed tenta- 
tive Information Sheet AGMA 
114.01, Formats for Gear Speci- 
fication Data. This Information 
Sheet is intended to form a com- 
mon language bridge between 
design, manufacturing inspec- 
tion, buyer and seller. The com- 
mittee is also working on a back- 
lash standard, Lost Motion Com- 
pensation. 

The Cutting Tools Committee, 
chairmaned by Ben F. Bregi, Na- 
tional Broach & Machine Co., is 
working on a standard for over- 
size wormgear hobs. The com- 
mittee is also preparing to write 
a standard on gear shaper cut- 
ters. They will begin soon. 

The Splines and Keyways 
Committee, chairmaned by Har- 
ry Pelphrey, Michigan Tool Co., 
is actively preparing a revision 
to standard AGMA 261.01, Key- 
ways for Holes in Gears. The 
revision will constitute a com- 
prehensive treatment of stand- 
ard keys and keyways from the 
crudest to the finest, and wood- 
ruff keys. Research for this proj- 
ect has been carried out on com- 
pany, national and international 
levels. 

The Lubrication Committee, 
chairmaned by Mr. J. H. Allen, 
Farrel-Birmingham Co., Inc., has 
just completed proposed tenta- 
tive standard AGMA 252.01, 
Mild Extreme Pressure Lubri- 
cants for Industrial Enclosed 
Gearing. This standard will be 
available shortly from AGMA 
Headquarters. The committee 
held a joint symposium with the 
National Lubricating Grease In- 
stitute on Lubrication of Indus- 
trial Gearing. Mr. J. H. Allen, 
and Mr. J. Hitchcock presented 
papers for AGMA. 
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CHANGE BELTS 
IN MINUTES 


Texalon, the new all-synthetic belting by Rhoads, is easily made 
endless in minutes on the machine by your own 
maintenance personnel. Eliminates shutdowns for shortening. 
Replaces leather, rubber, and woven endless belting — for power 
transmission, carrier tapes, and conveyor belting. 
Texalon lasts longer, works better. Bounces without stretch. 
No belt pound because hooks and lacings are eliminated. 
Belt widths up to 24”. 
Find out how Texalon cuts belting costs, improves performance. 
Give us a few facts about your application, cr 
write for bulletin to J. E. Rhoads & Sons, Wilmington 99, Delaware. 


Typical Texalion Applications 
HIGH SPEED GRINDERS ... 





| 


| 


Replaced woven endless belts which 
lasted three weeks. Texalon still in 
service after nine weeks — from 
motor to jack shaft, and jack shaft 
to spindles. 


PAPER MILL DRIVES... No 
stretch with Texalon — put it on 
and forget it. Impervious to deteri- 


oration from the continual wetting 
encountered in beater drives. Quick 
change-over. 


COMPRESSORS .. . Texalon belt, 
31’ long and 5” wide, replaced 10” 
wide double leather belt after emer- 
gency breakdown. Texalon made 
endless and installed with minimum 
of plant shutdown. 


FHOADS 


Where the Job Selects the Beit... Since 1702 
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versatility plus with 


MODEL 5108 


MODEL 5201 


Applications unlimited. Two models of this new 
type of reversing transmission offer the design 
engineer limitless possibilities in the design or 
redesign of agricultural, materials handling, 
machine tool or construction equipment. Com- 
bining forward—neutral—reverse—speed re- 
duction in a single compact unit featuring 
smooth reversing, under full load if needed. 
These units are ideal for use with any equip- 
ment requiring power transmission up to 28 HP. 


MODEL 5108 

Reduction ratio—3.75:1 both directions 

Power transmission—up to 8 HP 

Maximum input torque—320 pound inches 
Maximum input speed—2000 RPM 
Dimensions—9'¢” long, 10” wide, 10%” high 


MODEL 5201 


Reduction ratio—3.16:1 both directions 

Power transmission—up to 28 HP 

Maximum input torque—1000 pound inches 
Maximum input speed—2000 RPM 
Dimensions—11%4” long,12'44” wide, 14%” high 


For complete recommendations on specific applications 
write or call our engineering department. Literature 
gladly sent upon request. 


SNOW-NABSTEDT 


FOR HALF A CENTURY 
“MAKERS OF JOE'S GEARS” 


THE SNOW-NABSTEDT GEAR CORP, HAMDEN, CONN. 
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GEAR ERROR continued 


of departure of a gear from perfect positional 
accuracy. For example, if a gear has a specified 
maximum position error, what will be the 
equivalent maximum TCE, and vice versa. A 
helpful way to illustrate equivalents is to con- 
sider special cases. 

A gear which has a TCE predominantly due 
to eccentricity error will have a sinusoidal TCE 
trace. The position error will be greatest when 
the true geometric center of the gear is 90°, 
either side of the line of centers. The maximum 
position error will be the total spread from peak 
to peak, approximately 


Ex = (radians) (2) 


Consider a maximum position error of 165 sec 
of are and a pitch radius of 1.250”. The equiva- 
lent TCE, assuming all eccentricity error, will 
be 

a _ 1.250 x 165 
TCE = R Ex = 60x 60 x 573 


A TCE which is entirely composed of tooth- 
to-tooth error will cause position error because 
of tooth size and spacing variations. The 
equivalent TCE can be determined by calculat- 
ing how much the center distance is altered in 
a variable center distance check for profile 
errors in adjacent teeth. 


ae _AS_ 
TCE=ACD= ris (3) 





= 0.001 in 


where 


ACD=change in center distance 
AS=Tooth-to-tooth linear position error 
6=pressure angle 
Total angular position error is 


_AS=TCEX2tané _,, 
Er = R R radians (4) 





In actual practice, AS may be due to profile 
deviations, pitch error or combinations. As an 
example, for a position error of 120 seconds, 
R=1.250, 6=20°, using formula 4, the equivalent 
TCE = 0.001 inches. 

The more general case is for a gear to have 
TCE composed of both runout and tooth-to- 
tooth error. For commercial quality gears the 
runout component usually is predominant, but 
for high precision gears the tooth-to-tooth error 
becomes more significant and may often be the 
greater component error. Should it be desired 
to express a given position error in terms of a 
TCE which is composed of an assumed ratio of 
runout and tooth-to-tooth error, formulas 2 and 
4 can be combined to express the TCE value 


Er -2 (TCE) | b (TCE X 2 tan @) radians 
= a = , 





(5) 
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where 


a=fraction of TCE which is runout. 

b=Fraction of TCE which is tooth-to-tooth 
error. 

at+b=1 


The two terms in equation (5) are similar, par- 
ticularly for 20° pressure angle or greater. 
Therefore, since position accuracy involves 
many approximations, gear engineers often dis- 
regard the breakdown of equation (5) apply 
equation (2) to the entire TCE, and still get 
good results. 


How To Specify 

Because a TCE check can’t reveal all position 
errors, design engineers should control position- 
error. This is done on gear drawings by calling 
for maximum allowable error between any two 
points on the same or different profiles. The 
specification is usually angular, in seconds or 
minutes of arc. 

When specifying maximum position error it 
is still possible to also specify TCE and TTCE 
without being redundant. As long as this 
specification is consistent with the specified 
position error there will be no incompatibility. 

At present there are no standards for specify- 
ing gear position error. However, a sub-com- 
mittee of AGMA Aircraft Gear Committee is 
preparing a specification which considers posi- 
tion errors for control gears. 

In applying the facts of this article, remember 
they are for no-load conditions. Load deflec- 
tions must be separately considered. Beside 
gear teeth, you should consider such things as 
hubs, bearings, shafting, and housing. 


Causes 


Except for eccentricity errors due to runouts 
of the gear blank, generating tool, work arbor 
and tool arbor, the error sources are associated 
with vibrations, tool chatter, material deflec- 
tion, tool imperfections, tool wear, and: 

(1) Eccentric mounting of gear blank 

(2) Eccentric mounting of generating tool 

(3) Runout in gear blank mounting arbor 

(4) Runout in tool arbor 

(5) Lead error in hobs 

(6) Tooth spacing errors in shaper cutters 

(7) Position errors in gear generator’s driving 
gear train 

(8) Profile errors in tool 

(9) Variables due to vibrations and chatter 

(10) Deflections due to workload in generating 

(11) Non-homogeneous gear blank material 

(12) Effect of approximating involute profile 

with generated straight cuts 

(13) Temperature effects due to profiles being 

cut at elevated temperature 


This article is abstracted from a paper presented 
at the semi-annual meeting of the American 
Gear Manufacturers’ Association, Edgewater 
Beach Hotel, Chicago, October 27, 1958. 
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‘how to apply low cost 
VARIABLE SPEED 


to your product 


This 16-page catalog covers a wide range of practical information 
on how to get the most from your electric motors . . . variable 
speed, instant control, reversing, increasing torque, clutching, 
presetting RPM's, remote control, measuring torque . . . and 
other items. It also illustrates and describes Zero-Max variable 
speed controls for fractional horsepower motors. 


SEND FOR YOUR FREE COPY NOW! 


REVCO Incorporated 


1916 Lyndale Ave. So. 
Minneapolis 5, Minn. 


’ te 
Vero-/ ax. 








ELECTRO- 


wrYcl<] salem! ©) b) 
=J5 4-144 


STYLE“HTC"50 SERIES 


For stub, extended, or thru 
shaft applications on motor 
ratings from |4 to 2 hp 


nw iaad Torque Range 
1'2 to 15 Ib ft 


RUGGED—COMPACT 
QUIET — LONG LIFE 


Manual Release 
Automatic Reset 


Oper celal 
or waterproo 


enclosures 
e 
Nel aiate Set — 


d Release Tatiieliiohilelanelacha-te) 
s Exclusive eT laleliae r reliability 


For complete data on this new 50 series 
request Bulletin No. 3402-S. 


Siians. ELECTRIC CORPORATION 
4 120 NORTH BROADWAY 
MILWAUKEE 2, WISCONSIN 
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GEAR | 
REDUCERS 


3-1 to 97-1 ratio. 
Forged steel ma- 
chine cut gears. 
VY to 20 H.P. Sin- 
gle, double and 
triple reduction. 
Compact design, oil | 
tight cast iron 
housing. Ball or P 
sleeve bearing re- 
ducers available. 
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We also make gear increasers to 
change 540 P.T.O. speed to 1400 
to 3600 R.P.M. either direction. 
Used on generators, fans, irrigation 
pumps and hammer mills. Rated at 
50 H.P. 

Right angle gear box, 1 to 1 ratio, 
3 sizes available 
Centrifugal Clutch 2-1/2 to 9 H.P. 
For Gas Engines. 
Telescoping Tractor P.T.O. Shafts, 
5 H-P., 10 H.P., 35 H.P., and 50 
H.P. sizes available. With rotating 

shield and safety clutch. 


FEDERAL SEAL & GEAR CORP. 


522 N. Krueger, Kendallville, Ind. 

Manufacturers of Gear Pinions, Gear Re- 

ducers, Automatic Clutch, Elevator Drive 
Equipment, Shaft Seals 
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Nea 


Don’t Pass Up The 


Chance... 


. to keep up-dated on new 
equipment developments in the 
field. Starting on page 53 you’ll 
find the cream of this month’s 
crop described. Check them 
over before you let this issue 
get out of your hands. And if 
you want full facts on any 
item, the Reader Service Cards 
bound into the magazine will 
bring them to you promptly. 
No charge, of course. 
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NEW WOOD'S VARIABLE SPEED PULLEYS 
ACTUALLY ELIMINATE FREEZING, STICKING 
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Wood's new “MS” Motion Control Pulleys incor- 
porate an entirely new concept of variable speed 
pulley design. Revolutionary features not only 
permit accurate and infinite speed adjustment. but 
completely eliminate fretting corrosion, freezing 
and sticking. There is no downtime . . . no peri- 
odic running through the speed range and, under 
normal operating conditions, the oil reservoir 
requires checking only twice a year. These star- 
tling advantages are made possible by two exclu- 
sive features ... 

NEW RESILIENT KEYS—There are no keys 
to obstruct the flow of oil around the bearing 
surfaces. Power is transmitted through a series of 
torsionally resilient rubber keys which are located 
outside the bearing surfaces between the sleeve 
cap and flange. These long-life, nylon-faced keys 
not only carry the belt torque but permit oil 
pumping action and assure even distribution of 


the load and equal transmission of power by both 
flanges. 

NEW ROTATIONAL PUMPING ACTION 

\ continuous rotational pumping action of the 
flange hub on the sleeve completely re-oils the 
bearing surfaces with each rotation of the pulley. 
[his positive lubrication system has resulted in 


shorter overall construction and less overhang. 


New “MS” pulleys can be used with any type of 
straight face companion pulley. They are accu- 
rately balanced, operate in any position, fit both 
old and new NEMA frame motors. Get all of the 
facts. Write for bulletin 4101. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 
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He runs the only 
distillery in the 
business press 





Why Distilled Writing? Because Mr. Reader is a busy man. If he read 
everything that crossed his desk, he'd never get his job done. So he reads 
magazines that are easy to read. 

He reads POWER TRANSMISSION DESIGN. The editorial is distilled— 
extra words, but none of the facts, are squeezed out. What's left makes clear, 
concise, bright reading. Distilled writing makes articles shorter, leaves room 
for more articles to attract more readers ... . helps readers get more facts 
quicker. 


Result: better readership for POWER TRANSMISSION DESIGN, more 


value for your advertising dollar 


POWER TRANSMISSION DESIGN 


812 Huron Road Cleveland 15, Ohic SUperior 1-9620 
NEW YORK CHICAGO LOS ANGELES LONDON 


His name is David Kinsler. 
He distills writing. Every 

line in all eleven IPS magazines 
goes through the still he heads 
When it comes out, it’s 
Distilled Writing. 
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